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2S (Continued from page 555, Vol. XT.) 4 
SECTION II —ASSESSMENT—(continued). 


we Drscriprion oF Gnovrs.” 


‘ Hravia soparnted the groups by means already doserihod in 
Chapter IIL, the next stop £0 he taken is tho description of each 
one and of the conditions of station peculiar to each compari- 
mont, operations, whiel ate not inaptly termied by Fronch For- 
eaters “ taking tho inventory of the forest.” 


“seg The points to he noted are (1) tho species, (2) thoir modes 


é 


treatment, (3) cover, (4) density, (5) cubio contents, (8) in- 
ctement, (7) age, (8) gtation, ; 
"Tho particulars of the investigation should be formmlated itt § 
book in statements, of which the form on noxt page may servé 
“as an example. 


. -@), Tae Sno. = 


A grotip may consist of one or more species, In the former 
ense, it is snid to he unmixed; in the latter, mized. 

‘For mixed groups, the relative proportion of each species 
should be given approximately, and tho prevailing speofes men- 
tioned first. The manner in which they are mixed should also 
to stated whonever it can be ascertained, ‘Thus, certain group 
may. consist of ‘7 Xylia, naturally regenerated, and °3 toak, 
planted in lines. 


2 . (2). Moves or Treatment. 


Theeo are fully diseussod in books on sylvicultuke, ‘The fol- 
lowing is an ontline of tho principal systems, of which all othors 
* are modifications :— 


a 
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I, Seebtia-Forzsr, which has been raised directly from 


seed. 

TL. Corrrcs, which is tho result of shoots from the stumps, 
stems, or roots of trees. 

III. Ovgnwoon, also called coppice with standarda, stored 
“coppice, which is a combination of seedling-forest ‘and coppice. 

Surpirvc-Fornet is treated — : 

©. By mae Pamrrive Murson, or method of selection, when 
each treo in a forest is cut out aa soon as it becomes exploitable, 
without reference to other tres. ud 

(2). By 7am Memon oF Reavtar Curmyes, when coupes 
are confined to comparatively small areas, on which all troes are 
cut at the same timo, or nearly the same time, and the area, 
thus cleared, re-stocked artificially or naturally. 

Regular cuttings may be divided into— 

(a). Cuan Curtines, when all trees on a givon area are citt 
away clean, and tho forest regenerated artificially or naturally. 

@). Navonat Recusration Corres, when tho tress are 
only gradually removed, so as to effect tho regeneration of the 
forost by seed in the natural way, and to afford protection for a 
time to the young growth. 

Corrion TnaatEnr ia similar to the treatment of seedling- 
forest subject to clean cuttings, with tha sole difference that 
reproduction is differently effected, namely, by the shoots that 
spring from tho stools or roots. 

‘The form as well as the kind of treatment should he notod. 
A group may have originated, for example, artificially from 
sowing or planting, In the latter case, the trees will have been 
planted at rogular intervals, in lines, squares, clumps, &c. 


(3). Lear-Cover or Coven. 


'Vhis term refers to the canopy of leaves of a tree, or group 
When the sun’s rays are unable to pierce the foliage of a group, 
or when all grass i3 entirely suppressed on account of the shade, 
the cover is said to be jal or complete. Fall cover is taken 
‘as the unit of comparison, and less degrees are expressed in 
decimals of it. Of course, this is a matter which can only 
be very roughly determined according to individual judgment, 
there boing no means of ascortaining the exact degree of cover 

Tmeasitroment or calculation ; fortunately, a very rough es 
timate is all that is required for practical purposes, a know- 
ledge of ihe amount of cover heing chiofly useful to tho organ- 
isor as an index to the genoral conditions of growth and environ- 
ment, To illustrate my meaning, let us suppose that the cover 
of a young plantation consisting of unmixed tonk is pub down 
fn the register us °4, or loss ; even a stranger to the group would 
goss at once that its state was bad, with probably a rank 
growth of grass and an impoverished, dricd-up soil, and that, if 
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it were a question of maintaining tho group to an advanced ago, 

it would be necessary to fill up gaps with soil-improving species. 

On the other hand, if the cover were shown in tho register as 

“9, he would know that the general conditions of vogetation 

were on the whole satisfactory, and form his plans accordingly. 
(). Dessrry. 


This term refers to the closeness and distribution of the trees 
ina group. When an area is fully-stocked, its density is com- 
plete and exprossed by unity; if incompletely-stocked, the de- 
gree is expressed in decimals, The density of a group is very 

liMfoult to ascertain accurately. It may he determined simply 
hy eye, the organiser walking through the group in several 
directions and determining the degreo of density to the bost of 
his ability, without making any moasuromente ; or, whore groat- 
er accuracy is considered necessary, he may ronghly moasure 
open spaces and deduct from the gonoral result the ratio their 
area bears to the whole area. To put tho matter in a more 
concrete form—if, after traversing a 100-nere group in several 
directions, we como to the conelnsion that its general density, 
exclusive of blanks, is °8, but that there are open spaces aggre- 
gating 20 acres, or ‘2 of the whole area, the density of the group 
would only be "8 —-2 = ‘6. 

The more accurate determination of tho density, is of im- 

jortance only in those eases (1) in which the yield of a group 
js to be dotcrmined by the mensuration of moroly a portion of. 
it, the contents of the whole group being deduced from ‘the 
result; or, (2) when the contents of the whole group is taken, 
without any direct measurements, from exporicntial tables show- 
ing the already-nscerinined contents per acre of groups of the 
same age and species growing undor similar conditions. It may 
also be necessary, even though the cubic contonts are not ro- 
quired to be known at all, (3) in those cases in which it is desir= 
ablo to know the arca of blanks which require filling up in young 
groupe. 

en parts of a compartment are bare or when the density 
of the standing-stock in thom is less than “I, they are called 
Blanks, Large open spaces of several acros oxtent, aro called 
wastes. When blanks and wastes are permanently baro from 
physical, or other causes, the fact should be noted. - 
(8). Cusre Contents, 


Bofore describing the mothods most frequently omployed in 
dotermining the contents of standing-stock, it may be as woll to 
mention that only a few systems of management necessitate tho 
determination of tho contents of every group, that is to say, 
only those in which the estimate of the yield is based on the 
estimated annual increment of the whole forest ; wherons thoso 
systems—and they aro mostly in vogue at the present time— 
which determine the quantity of material to bo cut partly by, 
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area and partly from the estimated quantity of standing-stock, 
generally only roquire the determination of the contents of 
Sroups which are approaching maturity. 

The methods most frequently employed for detarmining the 
cubic contents of groups, or of trees in groups, will be found in 
the following synopsis =~ 

A.—~INVOLVING DIAMETER-MRASURFMERTS OF ALL TREES. 

L—By means ov Stze-Crasses ony. rs 
1). By felling test-trees of one sizo only. 
2). By felling test-troos for each size-class. 
By mans or Size-Crasses ann Hetont-Ciasszs. 
By MEANS OF FORM-COEFFICIENTS WITHOUT ANY FELLING, 


IL 
The 


B.—IxvoLVING DIAMETEJ-MEASUREMENTS OF A PORTION OF 
THE TREES, 


IV,—By waans oF Tzst-Prozs, 

C.— INVOLVING NO DIAMETER-MEASUREMENTS, 
V.—by Evz. 
Vi—By Exraniestian Tapizs, 


A.—Mstions INVOLVING DIAMETER-MBASUREMENTS OF ALL 
TREES, 


L—By ugaxs or Size-Crsssms ony, ae 


If, ina group, all trees wore exactly of the same height and 
form, all that would havo to be done, in order to ascertain ac~ 
curately the quantity of standing-stock, would be to count the 
number of trees : fell one : calculate its cubic contents from its 
dimensions : and multiply the result thus abtnined by the num- 
bor of trees in the group. Unfortunately groups consisting of 
trees of uniform growth are never met with, and it is necessary 
to find out, and fell one of average size amongst a number of 
various forms. A tree used for this purpose is called a test-tree, 
or average tree, because it reprosents the average cubie contents 
of one tree of the whole group. In the following pages, the 
methods, just referred to, of eersning the contents of groups 
hy means of test-treos, will be described. 

(1). By felling test-trees of one sie only. 

By this method, the treos of a group are divided into sizo~ 
classes, according {o their diameters, or cireumferonces, at broast~ 
hoight (44 feot). It is not possible for practical purposes to 
take into consideration minuto differences of size. ‘The oalewla~ 
tion of basal areas—a torm sod to denote the area of the sec- 
tion of a treo taken at right angles to its longth—would be too 
laborious if the area for every tree had to he made out separate~ 
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ly; itis, therefore, usual to class together all trees of about the 
same basal areas, so that the calculation of one may servo for 9 
number of others. Supposing, for oxample, we decide, when 
meaturing a group, on ‘putting into the same class all trees 
whose diemeters do not exceed 204 inches, nor tall below 194 
inches, and that we have 200 such trees, thoir average dia~ 
moter would be assumed to be 20 inches, and all we would 
have to do, in order to calculate the sum of the basal areas of 
these 200 trees, would be to multiply the area of a circle of 20 
inches’ diameter by 200, a result which could be obtained, with- 
out any calculation, direotly from tables constructed for tho 
purpose. The basal areas of the remaining sizo-classes—20} to 
214, 214 to 224, and so on—would have to be estimated in 
the same manner, and tho average diameter of a treo of the 
whole group deduced from the total sum by means which will 
be explained further on. 

The reason why it is necessary to find tho basal areas of all 
trees at 4f feet from the ground is this, What is required, is 
the diamoter of a tree of average size ; therefore, since the areas 
of cireles vary ag the squares of their diameters, it would not 
do simply to add up the diameters of all trees in a group, and 
divide the sum by the number of tress, taking the quotient as 
the average diameter, 

All trees, then, are measured at 4} feet from the ground, and 
the diameter, or girth, of a treo of average basal area deduced 
from the result. Boveral trees of the diameter, or girth, thus 
obtained, are folled and measured, and their average cubic con- 
tonts determined. The cubic contents of the whole class is 
then found by multiplying the average cubic contents of a test- 
tree by the number of trees in the group. 

‘As already observed, all experience goes to show that tho 
results obtained by diameter-measuroments are, as a general 
rule, quite as accurate as those obtained from girth-measure~ 
ments, and, at the same time, far more quickly accomplished. 
I will not, therefore, in futnre, allude to girths and girth- 
classes, but to diameters and diameter-classes, although there is 
no objection, so fur as concerns the accuracy of the work, to the 
employmont of the tape in preference to the diameter-measure, 

'n the field, the method of estimating the cubic contents of 
groups by means of test-trees of one sizo only may be carried 
out in the following manner :— 

The range of each diameter-class must first be fixed. ‘The 
smaller the range the more accurate will be the resulting basal 
arens, Supposing that a quarter of an inch is fixed as the com- 
mon difference, then eighths of an inch would be neglectod and 
rounded off to quarters, The classes would be 54—G} inches, 
64—6§, 63—68, 6§—64, and so on. 

‘Tho measurements may be carried out in the following man- 
ner :—Two or more workmen provided with diameter-moasures 
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are drawn up ina Tine at a corner of the group to bo measured 
and at right angles to ono of the sides. - Each one is acoompani- 
ed by a man provided with a bark-blazer, or with @ pot of paint 
and a brush. The bark-blazor (sea figure) consists of a gouge- 
shaped steel cutter (a) an inch long, at 
the end of an arm (®) 4 inches long. 
This blazer is more handy than an axe, 
anu its ue st bo prefer tocol 
ing-matter, which is apt to be w 
Ja The Bark Dieser, Shy rata, Behind the line stands 
aclork, paper and pencil in hand, ready to note down the measure. 
ments of the front rank. ‘The whole squad then moves in line 
from one end of tho group to the other, the measurers measuring 
and calling out the kinds and diamoters of the treesas they 
fidvance, and the markers, or blazers, marking with paint, or 
Dlazing,'as tho case may be, the trees measured, in order that 
they may not be measured twice by mistake. Sometimes the 
measnrors thomselves mark the trees, when special markers are, 
of course, not required. Arrived at tho other end of the group, 
the squad wheels round and takes up. fresh plot of ground, pr 
ceeding in this way to and fro until tho whole group has beon 
examined, In very open forests of largo treas, it will often 
suffice to mark only the troes on the edge of tholine. To make 
sure that measurements are made at the proper height from the 
round, a mark may be made on tho chest of each measurer at 
the required height. 
‘Tho clerk notes down the results in the following form :— 


Rytia, | Total] Ast: | Total,| Remarks. 


pit | * Jame, 
0 &e. 


Diameter, 
inches, | Tonk 


6-64 
66h Ri 


Tina were 
included 
6-0 indor 
teak, 
¥ 5 
* &. 


As soon as four trees of a class have been noted, the fifth is 
marked down by a dash across, thus: )W/, This mode facilitatos 
adding up results, Sometimes simply dots aro used instead of 


” strokes, and arranged in twenties, thus 


ar YORRET ORGANIZATION YOR nRanOEns, 
‘A fay groator numbor can be got into the samo spnco in this 
- way. When the trees have been all measured and hooked, tho 
number in each class is added up. 
Tho diametor of an avorage treo must then be dotormined. 
Lot dj, dy ds, . . . » « dy represent the diameters of cach 
class, rospectively, m,, M%y 1%, .- «+» % the number of troos in 
onch’ class, respactively, and ay dy ay...» . a tho arcas of 
oireles of diametors di, dy dy...» « dy? Tho average area 
(a) of all these circles ‘will he found by the equation 
ame Mh +n an 
_ th big ee +n 
Hero it is nocossary to digress for a moment to explain the 
meaning of tho tarm co-efficient of form. If trees wera porfect 
linders, their contents would be determined by multiplying 
thoir hasdl aroas by their heights, As is well known, the form 
of a treo is never that of a cylinder, and its contents will have 
to be found by multiplying the product of these two magnitudes 
hy a constant which is callod tho form-eo-efieont. IC A is tho 
height of a tree, a its basal aroa, ? its co-elfiotont of form, ¢ its 
cubic contents, then, evidently, 
e=axhxs . 
and fash @. 
The co-officient may be for the whole tree (including branch- 
es), in which easo it is called tree-co-efficient, or for tho timber 
portion only, when it is called ¢imber-co-efficient. 
“Tue cubic contnis of iroes wonld be, by the above for 
mula— 


axkx fxn 
Theroforo—to return to the formula for finding the average 
basal aren of a numbor of trees of different diameters—their 
cubic contents will be 
GAS + Amy ee et dh ty 
or, if hy = hy = hy = hy 
that is to eay, if wo assume thal all trees are of the same height, 
ba, fit + GAM be 1 oH OnSe de 
But the cubic contents of the group is also equal to the con- 
tents of the avernge-trec multiplicd by the number of trees in 
tho group. 
Pe AC te ee Ce An 
Hove bas fae Ma) 
‘When A is the hoight, @ the basal area, and f the co-efficient, of 
tho averngo-iree. 
Tf, now, wo assume that the co-officiont of form is the sane 


© Te the diameter (4) of a circlo is given, its aron is = “TBE X 
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throughout as the avernge one, f—which, considering that tho 
trees are all supposed to be of about the same height, is not an 
improbable contingency—we get 

A (mb mt ee ER) (GH HOM Peet OM) 

ce) eee 

tad ee, ae 

Tho area (0) of the irle corresponding to th avstge din. 
moter being found by this formula, it is an casy matter to find 
the diamotor corresponding to it.’ A number of trees of the 
samo diameter are felled, the cubic contents of each determined, 
and the average taken ‘as the contents of the tost-treo, The 
number of trees in tho group multiplied by the cubie contents 
Of the teathees pives the cublocontenteo? the groupe 

An example will mako this, apparently complicated, but in 
reality oxtremely simple, procedure quite clear. 

Supposing the trees of a group are measured and found to 
contain— 


100 troesof 10 in. diam.each; with, thorofore, basal areneach of 545 aq.ft, 
200, 10. ip » Oly 
250 4, a » 660 
180 y Ub » ” TA oy 
200 4, 12 ” ” ” “785 
M0, Thon ” » 882 
180, Wg » » 922 y 


Inserting these values in the formula we get 

a= (100 x “545 + 200 x -GOL + 250 x “660 + 180 x -721 

+ 200 x 785 4 140 x “852 + 130 x 922) + (100 + 200 
+ 260 + 180 + 200 + 140 + 130) = 865-62 + 1200 = 
"721 ag. fh. 

‘This corresponds to a diameter of 11°5 inches.* 

‘A sufficient number of trees of the roquired diameter are then 
felled and measured. The boles are measured in lengths of not 
moro than 10 feet. The diameter of the mid-section of each 
Jength is measured, and its contents found by multiplying © 
the corresponding aten of a circle by the length of the piece. 
Amorphous pieces, such as crooked branches and spray, may be 
stacked, and their contents deducod from results previously 
ohiained for tho enbie contonts of stacked wood of tho same 
description ; or the contents may be calculated by the process 
doseribed at p. 553 for the determination of the eontouts of amor- 
phous wood. If more than one species occur in the group, each 
will havo to be oxamined separately if largely represented, 


2). Method of determining the contents of Groups by felling 
® fii for each Size-Class, 


‘The method just considored is evidently applicable only to the 


> Calculations of this kind may be greaily shortened by using tables which 
give the wuins of basal aroas of steins of the same diameter, from 1 to 100 stems, 
o 
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case of groups in which tho trees are all of about the same 
height and diameter. Should this not bo the case, it is advis- 
able to treat each class separately, or at all events to limit the 
number of classes for which one test-tree is felled. It is usual 
to unite for this purpose 3 to 5 classes under one major class. 
‘The number thus united depends on the degre of irregularity 

of the group, and of accuracy required. ach major class is 
troated as if it wero a group apart, the sum of the contents of 
the several major classes constituting the yield of the whole 
group. 

Example—Supposing it had been decided to convert the 
classes of the group, referred to in the last example, into two 
major-classes ; the ono comprising all trees of 10—11} inches 
diametor, and the other those of 12—13, 

There would then be for the former major class :—~ 


100 trees of 10 in, diam. with a sum of bi 


200 4, 10; +4 
a 
180 i. ly » n 


780 trees with total basal area of... oo 


Therofore, the avorage basal area of one tree is 
square feet, which corresponds to a diamoter of 11 inches. Tho 
diameter of th tet-r0e Tor tho firet ‘major olase is, therefore, 

inches, 

The second major class would consist of — 


200 trees of 12 in, diam. with a total basal area of 157-00 sq. ft, 
22; 119-28 


M0 ” » » » 
100, (8 3 » «119-86, 
470 89614 
— — 


And the average basal area of a tree for it would be 29614 


+843 squaro feet, which corresponds to a diameter of 125 inches. 

Tf the averages of tho test-treos felled contain, say, for the 
first class, 11°81 cubic feet, and for the second 12-9 cubic fect, 
then the contents of the whole group would be 

780 X 11°81 + 470 x 12-9 = 14319°3 cubic foot, 

In this example it is aseuied that the group is unmixed. If 
it were mixed, it might be necessary to estimate tho yield of 
euch spevios separately. 

It is advisnblo to fell a fixed percentage of test-troes of each 
major claes : } to 1 per cent, will suffice for ordinary purposes. 
The latter rate, in the above example, would give ‘seven test- 
trees for the first and five for the second, A’ larger relative 
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numbor is sometimes taken for classes comprising the larger 
trees, : 

Tn selecting test-trees, trees should be choson which appear 
to be rapresenintivo of their clus as regards height and erown, 
and which hava a circular (not elliptical) trunk. If a suitable 
treo of exactly the required diameter is not to be found, another 
‘of nearly tho same diameter may be taken instead, and the 
eubie contents of a proper test-tree deduced from’ its volume. 

In that case, if Vis the volume and d the diametor of the 
propor test-tree, V7” and @ tho corresponding dimensions of the 
tree actually measured, V would be found by the proportion, 

Vives: Bang hans? 
Whon hi, f, and A’, 7”, ropresent the heights and form-coefficionts 
of the itecs, respectively. Sinco, however, their heights and 
co-ellicionts must be very nearly alike, hf, may be put equal to 
2, f’, when the proportion becomes 


Whence 
or 


whon a and a’ aro tho basal areas of the trees, respectively. 
Thoreforo, 


a 
Vea 
or aVWs 


Tho details of the estimate may bo tabulated in the following 
form :— 


TPAMiiGULARS OP THeT TREKS. 


etgstte| ate | arejer|_oatte 
specter] age (aerate | S| meni 


Feat. [Inches |fuckee,| Feet, 


a@lo|e|ale} sr fol a afta 
go | 1 fies) 1150 
creat go | 39 | ab [tou] 190 
oe) [ 3 | a | » | 1050 
sl") a {oe fa [tose 
‘Toltely... | ARE . 
‘Average [contents] ot ono eso,” | 1a} 7a0 | exo | as | 15 


st | 326 12-18 | 1508 | 
mi} as | 125 |» |_ 2278 


Avelage 
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‘Tho percentage of timber and firewood is calculated on the 
average yield of the test-treos, For this reason, it is perhaps 
advisable to divide column f into two sections, the one showing 
the yield of timber, tho other of frewood. 

In order to avoid the necossity of estimating tho trees of each 
class separately, tho number of tost-treos for a class may be 
made to boar a‘fixed proportion tothe nomber of tron in euch 
class. 
qcthey for example, a group consisting of the following 
i688 i— 


Dinmetor- | Number of | Corresponding basal | um of basal 
‘troos. 


clase, area of one treo. arom b x @. 
Inches. aq. ft. aq. ft. 
a 8 ¢ a 
10 100 1545 
10} 200 “601 
n 250 “661 
iy 180 TL 
12 200 “785 
12) 440 “882 
18 180 992 
1200 


If, now, wo fll 1 per cont. we shall require altogother 12 
tost-trees, distributed among tho classes as follows :-— 


12_% 100 


For tho clas 10 inches ho = 1-0 test-tree 
wy, BRMo20 
i no, 2XMeas 
» Np, Bere, * 
# 2, 2RMeoo 
PS eC 
7 i, Bears 


‘As wo cannot examine fractions of tost-troos, it is necessary 
to round off these figures, a procedure which will make no prac 
tical difference in the general result. We shall then get 
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For 10-inch cla test-tree 


1 
2 
8 
2 4 
2 
1 
1 


12 

If wo had not alrendy the full complement of trees, wo might, 
by forming the 124 and 1-inch classes into one ‘class, have 
mado these classes together amount to 2°7, which, when rounded 
off, would have given threo troes for theso two classos instead 
of only two. Having, however, got the full number without 
doing this, it is better not to increase the number, but it is 
always advisable to resort to this device for completing the per- 
coniage whenever it enn be conveniently aooomplishors 

Having determined tho diametors of the test-troos, in the 
manner already described, and selected corresponding trees in 
the group, we may determine their cubic contonts, cither by 
meastring thom soparately for each major-class, or all together. 
In the latter case, the portions of the treos which aro disposod of 
in sacks are workod up all together ino stacks, and then mea 
sured, 

Tho particulars of the estimate and measurements are then 
noted down in the following form :— 


PARTICULARS OF TEST-TREES. 


To find the contents of the group, let M represent its cubie 
the sum, 


contents, m that of the test-trees, of the basal aroag 
of all troes in the group, a that of the test-treos, Wo shall then 
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have the proporti 
Se peerrsm MimtiAta 
and, therefore M=4An | 
In the present nse | 
A= 86562 : a= 8543 ¢ m= 1454, 
‘Therefore MS x 54 = 14786 


or, if wo wish to find the timber and firewood soparatoly, the 
timber alono will amount to 

80502 

eis * 123-82 = 12590:3 | 
and the firewood to | 


865-62 ee 
Beig X 21°58 = 21943 


Ono of the chiof merits of this method, which was invented by 
a Gorman of the unme of Draud, is that those portions of tho 
tost-trees which aro sold in stacks can be all worked up together 
into stacks, whose contents may then be dedaced from known 
results of the solid contents of stacked wood. When tho con- 
tents of the fellings of each major-class have to be calculated 
separately, as is tho caso wien tho percentage vari there wll 
seldom be enough material in each single major-class to make 
good-sized stacks of the several descriptions of amorphous wood, 
and the laborious procoss of indirect measurement, described at 
page 558 will have to he resorted to ; whereas, whon there are a 
number of tost-trees, it will gonerally bo possible by Drandt’s 
method to got a sufficient quantity of stacked material of overy 
description io make roliable quaniitative deductions from pro- 
vious oxporimonts, Stacking the wood and deducing its solid 
contents from known rosults, is generally profernblo to deducing 
tho number of stacks from the solid contents of the wood, be- 
cause, in tho Jattor case, if the stack-cocfficients are not 
accurately determined, the number of stacks actually obtainable 
from a group will not tally with tho estimated numbor ; but the 
two will correspond if the converse method is followed, pro 
vided, of courso, that the test-troos represent the proper relative 
quantity of wood. 

A further adyantago of Draudi’s mothod is, that it shows the 
relative proportion of wood of all descriptions of a group, a 
factor on which the valuo of forests greatly depends. tis often 
not so much on quantity as on quality that the value of wood 
in a group depends ; and it is, therefore, important in vory valu- 
able forest to fix the quantity of cach description as accurately as 
possible, 

Draudt’s method may be advantageously employed for all 
gzsiams of esinating the cubic contents of groups which requira 
the felling of tost-trecs, and the diemeter-ineasurements of all 
treos on the aren examined. 


(‘To be continued.) 
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LIGHT GRAZING IN FORESTS IN THE STAGE OF 
REPRODUCTION,* 


In February last a letter was ciroulated by the Governmont of 
India on light aeaing ‘in the Berar State reserves. The lettor 
was written hy Mr, Drysdale, Conservator of Forests of the Hy- 
derabad Assigned Districts, and involves questions and contains 
statements which, if left unchallenged in the pages of a profes- 
sional paper, may prove a danger to forest, conservancy through 
out India. The letter contains much which is seductive to the 
general civil administration of the country, which naturally 
grasps at everything that promises a diminution of the ros- 
frictions incidentally imposed on the poople by the necessities 
of forest conservancy. . 

Such dosire is entirely justifiable, and should as far as feasible 
be shown by every officer of the Forest Department, but it 
‘behoves us to sift the matter from a professional point of view. 

‘This ig all the more necessary, as the Government of India 
letter alvendy indicates a desire of genoralizing on Mr. Drys- 
dale’s palatable conclusions, hased on obsorvations which locally 
and for the timo being may perhaps bo true, but which we 
must nevertheloss accopt with the greatest caution. 

Mr. Drysdale states that, according to his observations, a 
forest in the state of reproduction does not suffer by light 
grazing, nay—that light grazing improves and encourages the 

rowth of seedlings ; and he recommends that the whole of the 

jerar forests should be troated in this manner, and be opened 
to light grazing. ‘There we have got a revolution,—all that has 
beon taught us in Forest Schools and books must have been 
wrong, all our observations collocted during many years spent 
in the Indian forests must have beon faulty. If not, thoso of 
‘Mr, Drysdale aro inaccurate and incomplete, or his conclusions are 
aed on insufficiont ground, We are quite aware that there 
may he exceptional circumstances whore not only light grazing 
but severe grazing is not only admissible but advisable in a 
forest under reproduction, for instance when the young growth 
is scanty, and an exceptional good seed year is expected. 
Undor such cireumstances the driving in of cattle, pigs in 
preference, is somotimes resorted to, to open and wound the 
ground, but is stopped soon after the seod begins to fall, Young 
Pine reproduction is also sometimes cleared from excessive 
grass growth by » periodical driving through of sheep. That 
much good can under special circumstances be done by, the 
destruction of weeds, the opening out of undergrowth, and the 
wounding of the soil for the reception of seed is acknowledged, 
also that this can to a certain extent be effected by the driving 


© Our pages are open to avy arguments which may be adduced on both sides 
of this question. [ED] 2 
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in of cattle, but that reproduction can be improved by con- 
tinued light grazing is false, and is, moreover, not proved 
Mr, Drysdale, Tho fact that continuous grasing of cattle is 
rajudicial to reproduction in a forest eannot be upset by a 
few casual observations and rashly drawn conclusions. We are 
prepared to admit that Mr. Drysdale observed in the forests 
visited by him a large number of seedlings which escaped being 
killed by cattle, as well as a great deal of standing grass; but 
that less seedlings were in existence in a closed forest on the 
same area, equally situated and with the same number and class 
of parent trees, we venture to doubt in the absence of moro detailed 
information than is vouchsafed in the few paragraphs which dis- 
pose of this important subject, Granted that a large number of 
seodlings were found on the areas subjected to light grazing, 
no other information is fortheoming by which the correctness 
of the conclusions derived at could be tested. On the other 
hond, as Mr. Drysdale compares the grazed area with closed 
forests, the inference lies near that the areas to which he re- 
fers were proviously fire protected and closed against grazing. 
This being the case, the grass crop was presumably more than 
ordinarily dense, and must have contained a great deal of dead 
standing grass, which cattle, unless reduced to starvation, would 
not eat. A grent deal of the good grass would also be pro- 
tected by the dead grass blades mixed with it. ‘The careful 
way in which, under ordinary circumstances, cattle will avoid 
mouthing this dead grass is known to every observing forester, 
and it is, therofore, hardly a matter for surprise that the offect 
of the first year’s grazing was not very appreciable as regards 
the grass crop. In rospect to the number of seedlings found on 
tho ground, it is not stated whether the remark applied cor- 
rectly to the whole area in which grazing was allowed, for cattle 
do not graze over an entire area equally unless by scarcity 
they are reduced to eating up everything ; nor is it said whether 
im the areas strictly closed the saine facilities for the supply 
of seed existed. 

It would also be most important had it been noted whether 
the seedlings observed were of the year in which the cattle 
wore pormitied to areas, oF the result “of previous year’s secd~ 
Tings. This is perhaps tho most important information that 
is wanting, for it is more than likely that in the strictly pro- 
tected area a very largo proportion of the scodlings escaped 
observation in tha donse grass crop, which they would ponetsate 
in course of time. Much sttess has been laid ‘on the advantay 
which seedlings have derived from the thinning of the grass fy 
cattlo ; and no doubt the romaining seedlings are more conspi- 
cuous, but whether any real advantage exists in thoir exposure 
is more than prcblonmetical, Lot us consider what takes place 
in a forest of the usual o] character of most of our Indian 
forests when strictly closed by fire protection, 
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By the addition of new blades to the dead grass of the previous 
year, the density is increased till further production becomes im= 
possible ‘Then the crop falls to the ground, causing open spaces 

ore and thera covered by dead grass, which soon decomposes 
and permits, if seed bearers are in existence, the springing up 
of a rapid and completo reproduction of arborescent growth. 
Numerous seedlings have in the meantime sprung up in the 
standing grass, which at this period begin to show above the 
dead grass. Tho young forest is kept moist by the dead grass 
round their roots, and a large portion of the seedlings are fairly 
established before tho grass crop can again gain tho ascendant, 
‘That a certain number of seedlings are choked in this process 
is certainly truo, but accurate observation shows, that their 
mumber is much’ smaller than is usually supposed. Moreover, 
the drying down of the grass repeats itself at no very long in~ 
tervals, ‘Jay ‘Interference with this nataral process, even grass 
cutting, tends to check natural reproduction, though the mero 
cutting of grass but rarely forma an obstacle to true conser 
vancy. 

Mr. Drysdalo states that he found a largo number of seed- 
Yings in the grazed area, but, as already pointed out, does not 
mention what percentage of these belonged to tho pre-opened 
ora, 

We will, however, accopt that a largo number belonged to the 
year in which grazing was first permitted, for it is undoubtedly 
a fact that in fire protected areas, even with grazing, a consi- 
derable amount of reproduction takes place, though the propor- 
tion of seedlings which survive the first four months of their 
existence is extremely small, and these, any accurate observer 
will agree, mostly owe their preservation to some accident, either 
they germinated betwoen stones, or near a root or thorny shrub, 
or near dead grass, which the cattle did not approach. “A pro- 
viously fire protected and closed forest would consequently offer, 
during the first yoar or two, numerous means of eseapa, which 
in the present case helps no doubt to account for the large num~ 
ber of seedlings observed. This favourable appearance of tho 
reproduction will doubtlessly disappear with a continuance of 
1 ight grazing. 

The fact remains that continued grazing is hurtful to forest 
reproduction, and the damage dono is only a question of dogreo. 
It is ostimated that the hoof prints of a grazing animal will 
cover 1} acre during one grazing senson. It is evident that 
the more herds congregate, and the smaller tho arens are in pro 

jortion to such herds, the more often will the cattle place their 
feet on the samo spot, and the fewer plants will actually bo 
trodden down by them. It seems, therefore, clear that when 
goazing requirements have to bo met beyond the grazing in 
forests, where a complete ‘young growth has outgrown the 
danger from being damaged by catilo, or in compartments which 
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are not otherwise in the stago of reproduction, it is infinitely 
preferable to give up for the time being certain fixed areas for 
grazing purposes, until other portions of the forests im which 
reproduction is in the meantime completed, and in which tho 
young growth bas outgrown the dangor from cattle can be 
opened in turn, It goes without saying that areas open to graz~ 
ing should enjoy full rest in every cthor respects. 

‘thout ensuring rapid and complete reproduction by strict 
periodical closure, all Nopes of our introducing any regularity 
in rotation is utterly futile, . 

Tho number of seedlings eaten by the same number of enttle, 
or pulled out: with the grass, or destroyed either willfully or to 
Keep off insects is probably tho samo whother light. grazing 
over large areas or periodical severe grazing is resorted fo. 

x argument which can be brought against light graz- 
ing over large areas that, ofall the wasiaful methods of reuping 
a grass crop, it is the most wastoful, as the grass is rondera 
unfit for cutting over an unnecessary largo extent of country. 
It leavos no roservo to fall back upon in times of scarcity. 

As already stil, tho damago done by grazing is always a 

ostion of degree, and of course grazing might be so exces 
sively light as to render the damago inappreciable, but undor 
theso circumstances the apparent benefit conferred on the people 
‘would also be of little or no importance, . 
OPS. 


RAB IN THANA. 


Tae question of “rib” from an agricultural point of view has 
been treated in several lengthy articles in the ‘Indian Agricul- 
turist’”’? by the Director of Agriculture, Bombay, but I think 
there is room for a few words on the subject from the stand- 
point of forests, First, then, what is rib? Rab primarily and 
strictly means the “ nursery bed” in a system of cultivation in 
which the young plants are raised in beds and then trans- 
lanted, But these nursery beds are almost universally prepared 
y burning upon them either cow-dung, grass, leaves, treo 
loppings or several of these. Honco rib has come to mean 
the material so burnt, and is commonly so understood. There 
js still, however, another and more limited meaning, vis., “ tree 
loppings.” Tho fact is that rb is only brought into prominent 
notice by tho demand for tree loppings ‘from forest, hence 
gradually in official language réb has come to be synonymous 
with tree loppings. . In Thana, a district with a very heavy 
rainfall ranging from 100 to 200 inches, and situated betwoon 
the Jyhadri ghat rango and the sea, the staple crop is rice, 
Native ognicultural opinion declares positively that Coxcepl in 
salt lands) rice cannot be grown without nib, and this opinion 
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has boon generally recognized as sound, but beyond this point’ 
there ta no longer unanimity. ‘Why is réb necessary P What 
is the best rab? Ts“ troo™ xdb a necessity in Thana? Theso 
and many other questions are asked and answered in many 
difforont ‘ways. Rab is said by somo to be required for ite 
manurial value, by others this value is almost denied, and it is 
said to act by killing the weeds, and thus allowing the young 
seedlings to get a start, Personally I have no doubt that the 
rOle of rab is, by its manurial value, both directly in tho form of 
ashes and indireetly by calcining the soil, to force forward the 
seedlings in the nursery, and thus allow the cultivator to obtain 
a crop within the limited period of the rains (viz. from July to 
October} which ke could not do otherwise. ‘That the weeds are 
Kept down in the seed bed is rue enough, but thiais quiteas much 
(if not moro) owing to their being choked out by the luxuriant 
growth of the rico induced by the manure ns it is to the destruc 
tion of the seeds of the weods by thefire. This I think has boon 
clearly demonstrated hy experiments made by Mr. 8. Cook, of the 
Poona College of Science, with his patent manure.“ Nachni” 
has been grown in two plots, one prepared with rab, and the other 
treated only with manure. The plants in the latter came up too 
thick and strong to allow the weeds a chance, while in the former, 
though generally dominated by tho “ nachni, ” they were nevor- 
theless present, and in the blanks asserted themselves. What then 
is the best rh? About this there is and can bo no doubt, it 
iscow-dung. But next best it is urged is “treo rib,” and then 
far behind comes grass and leaves, This is the native theory, end 
they even distinguish between trees, placing ain (Terminalia to~ 
mentosa) first and the rest nowhere. Unfortunately no reliable 
experiments have been completed to settle the question, but tho 
veason for th high valuo sot on ain is pain enough. The loppings 
are stacked in small Heaps and removal to the rib-plot when dry 
and light to carry, consequently, that tree yields the best rib whose 
Teaves adhero longest to the twigs, and this is a special property 
of theain, Apart from this it seoms to me impossible that leaves, 
and still moze loppings of brushwood, should be in any way infe- 
rior to tree loppings. Tho cultivators affirm that what they 
deatderate is aot but slow huening fire, and Wat hence the 
high valuo of cow-dung, ‘To obtain this with loppings they 
aaa ee thewe with wlayer of gras, and then with a thin layer of 
earth, and I believe that by employing soveral alternate layers 
of grass and earth tho same result might be obtained. So much 
for rab in general. I will now look at the rib question as found 
in Thana in jta relation to forests. ‘The first point is the sup- 
pret cow-dung. ‘The cattle are not fed at home in order to 
nisband it, but free grazing in forest is demanded. During the 
rains and cold weather the cattle do not go much into forost, 
there being far better grazing in the open country, but during 
the rains the dung is lost as far as rab is coneerned owing to the 
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heavy rainfall, and the dung is consoquently only collected durin 

the months of November, December and January, after whic 

the cattle sprond ovor and wander in forest, and thus three-fourths 
of the total available supply is wasted. Tho supply of grass is 
Jost beoa cot in large quaniitios and oxported to Bombay 
for sale. Finally there is the supply of tres db. This is = 
longer question. In about half the distriot the tree growth in 
cootpancy holdings was at the survey retainod a8 Govornment 
properly’ and here the pinch is Ieee fle, but in the remainder the 
rice lands having been accurately surveyed, a portion of the 
remainder was broken up into what was known as ‘warkas” 
numbers, and were given out froo of assessment to holders of rice 
lands, No restrictions were imposed, in the mistaken idea that 
self-interest would causo tho occupants to husband this souree of 
rib supply. Whit lias been the result? In a largo number of 
cases the coeupancy right in the rico and has been sold, while 
tho warkas attached to it has been retained. So that ryots 
may be found who hold and cultivate several acres of warkas 
free of asserament, ‘The process has been simplo, The trees on 
‘tho warkas numbor have been cut down ‘and sold to a dealer 
for export to Bombay as firewood, and thon the laud has been 
brought under cultivation for what are now known as “ ware 
kas’ crops, ie, nachni, wari, &e., which however require mb 
equally or more than rice, So that not only have the rice and 
Sts rab rosorvo of warkas been divorced, forcing the rice land to 
seck cleowhere for nib, but tho warkas ‘itself has changed from 
a réb-supplying to a rib-demanding area. Whence thon is this 
trebled demand for rib to be met? ‘Tho unanimous popular 
outory is “from forest.” ‘The equally unanimous opinion of 
all who have enquired into the matter is that this is impossible if 
forests aro to exist, In one rango tho experiment has been 
tried by a demarcation officor ; he hus once more set apart an 
area from forest, in his opinion sufficient to moet tho demand, 
to that tho forest area now consists chiefly of perpendicular 
scarps and bill tops of almost bare rock, and the people are not 
aatigfad, ‘Tho area bas beon broken up and parcelled ont, but 
there are thousands of cultivators in villages in which there is 
no forost; what aro they todo? In fact wo are now within 
roasurable diskance of tho time (should the peliey of granting 
tree rh from forost be persevered in) when there will be no 
longer any forest left to fall back upon. ‘Tho native agitators 
for the grant, of pormission to lop troes in forest maintain that 
it improves the troos, and thoy have beon backed by more than 
‘one official dabblor in the forost question, but writing as 1 am 
for Foresters, it is needloss for mo to adduce proofs that tho 
annual lopping of a tree not only cannot improve it, but must 
oauso it to die (a deformed monstrosity weary of life)’ before its 
time. Mr. Ribbentrop, I boliove, whon the position was lately 
oxplained to him, exprossed an emphatic opinion that tree lopping 
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in forest must cease, or the forests would disappear. A. Conser- 
vator of many year's servico and great experienco, whom it was my 
painful duty to introduce to the nib fiond for the first time, was 
dumb-founded, and exprossed tho same opinion as the Inspector 
General. Tho samo opinion has always been held by every 
one I have mot who bas thoroughly and honestly studied the 
question, 

What is to bo dono then about tree-lopping for rib in the 
Thana forests? That is ,the question the Forest Commission 
has to answer. Will it recommend Government to temporarily 
still the popular outery by grant of the permission to lop (under 
few or many restrictions is merely advancing or delaying the 
end a fow years), or will it rocommend that tho system be at 
once put a stop fo, and what romains of the forests rescued. Let 
us hope the latior.” Tho outery will be lond possibly, but it will be 
nothing compared to that which will be raised 20, 80 or 50 years 
honce, when the forests have been exhausted, but unfortunately 
ita distance in the future makes it sound like a mere whisper 

I must apologize for the great length of this letter, but 
this is a busy timo of the year, and I cannot spare leisure to con- 
dense nnd yet feel bound to ask for the good wishes and sym- 
pathies of all brothor Foresters in view of the pending trial in 
which our forests are at stake, 


Guatt. 


TEA BLIGHTS. 


“ Mesana, Luovp and Co., Managing Agents, Chenga ‘Tea Company, 
Limited, addressed the following letter to the Agricultural and Hortf- 
cultural Society of India on this subject:—~ 

“A short time back we handed yon specimens of mosquito blight 
and blighted leaf sent down by our Manager, and in continuation wo 
beg to place before you the following remarks, which form part of his 
monthly report:— : 

«Mosquito blight has spread all oyer the cultivation on the Factory 
and Bungalow side, as well as that portion calied ‘Junglokatu,’ so 
that the yield of leaf was considerably lessened by it. Bpecimacne of 
the fly and blighted leaf were forwarded to Calentta for Managing 
Agenta!innpoction and satisfaction torhow dumago done. have ovary 
reason for belioving the species of t”in (Cedrela Tiina) treea planted 
along the roads of the gardon are the grot harbingers of this pest, for 
Thave noted both in the hills and here these trees are always more or 
Jess blighted the whole year round, and the tea bushes under them and 
near by are always the first to be attacked, wherover tin trees are 
on the garden, the blight is worst, go that I would recommend every 
tros being cut down, as they are perfectly useless and valueless—all 
Joaves and small brenches to bo burt, the stems or trunks can bo 
sued for engine wood,’ 

# This is the first time that we have heard the presence of thie pest 
attributed to the growth of tin wood trees adjacent to the tea, 
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Can you inform us whether you have any record supporting Mr. 
Helps’ theory."” 

“The observations here recorded aro of great importance, and fur- 
ther correspondence on the subject is invited.” 

The above extract from tha minutes of a meeting of the 
Agricultural and Horticultural Society of India, held on 28th 
October, 1885, bring to notice some now suggestions with 
respect ‘to the lifo history of those interesting. insects, the 

hides or Plant Lice. 

‘Cultivators of all kinds, from the Gardener to the Farmer, 
have always hud to deplore serious losses due to the wholesale 
appearance of plant lico on their erops, but it is only compara~ 
tively Intaly that it has been thought necessary to study the 
habits of the insects. It has long been known—indoed, it is 
fact which forces itself on the notieo—that plant lice multiply 
at a pace which is simply prodigious. But it was only after 
some of the first sciontific men of tho day had given the subject 
their attention that tho ystony was satisfactorily explained, 
In the antumn winged malos and females pair, and the latter lay 
eggs, which pass through the winter to hatch in the following 
spring, From the oggs emerge nothing bat females, and these 
females, unlike their parents, are winglass. At this season of 
tho year not a male is to bo found, but nevertheless tho females 
continue to breed. A few days after the insects have left the 
egg, the germs of young onos begin lo develop within them, 
and the dark eyes of the unborn young are clearly discernible 
with a microscope through the semi-transparent body of the 
mother, After a poriod of somothing Jess than a fortnight the 
young aro bor. “No egg is laid, but the infant aphis comes to 
tho light in the samo shape as its parent, differing from it 
simply in point of sizo, Four or five young ones are generally 
horn together, and these only requite a vory short time to 
develop, before thoy again hegin to grow internal germs, and 
the process, known as parthenogenesis, is ronewed. This sort of 
thing goes on until the autumn, when the last brood consists of 
winged males and females and the whole cycle is complete. 
The parthenogenetic reproduction has never ben satisfactorily 
oxplained physiologically, thongh numerons thoories havo been 
put forward, but it has been observed that this sort of reproduc- 
tion continues, so long as the weather is warm and succulent 
vogetahlo food abundant, Supplying the aphides with plenty. 
of food and keeping them continually in a temperature of not 
less than 70° F., tho parthenogenetic reproduction has been 
avlificially prolonged to as meh as four years without any appa- 
yent diminution of strength in the stock of insects, It is a 
point worth studying whether in Assam, where the conditions 
‘of temperature and food nrust he so Pigeeerie adapted for plant 
Tice, there are any malos at all. It is quito possible that the 
species may have originally spread from some loss favourable 
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spot whoro males did occasionally appoar. It may be just this 
peeuliarity of parthenogenetic generation which underlies the 
whole question, In consequence of their mothod of develop~ 
ment, tho aphides may soleiply so vastly that they cannot 
find on tho tin trees alone, sufficient nourishment to supply 
tho noeds of their daily incroasing hordos. Under these cir 
cumstances they are perhaps forced to have recourse to the tea 
bushes, though they would have proferred the hin, had there 
‘been enough of it. 

Analogous cases to this are not wanting in other orders of 
the insect class. ‘Tho caterpillars of Gastropacha pin‘, a moth 
well known and dreaded by German foresters, normally food 
on the Scotch Fir (Pinus sylvestris), but when the supply of 
this food falls short, thoy do not hesitate to attack all kinds of 
other treos, and even spread on to cultivated crops. There is 
much less difference between tin and tea than betwoon the 
resinous needles of Scotch Fir and the broad leaves of Angios- 


perms, 
MLC, 
23nd November, 1886, 


DEURA DUN FOREST SCHOOL. 


‘Ta sossion for theoretical instruction at the Dehra Dun Foros 
School was closed at the ond of October, and the sonior stl 
dents of the Ranger's class then accompanied Mr. Fernande?, 
the Deputy Director, to the Kheri forests in Oudb, where the 
instruction in forestry was completed by a short course of 
forest organization, ‘As a result of the final oxamisation tho 
following nine students have obtained the Ranger's certificate, 
and it is hoped to publish the names of tho prize holders in the 
next number of the Indian Forester. "The names are ROW 
given in alphabotioal order:— 


Atma Ram, Punjab, 

Devi Ditta, Punjab. 

G. P. Howell, Madras, 

Koshva Nand, School Circlo, N. 
Nand Mal, ‘Ajmere. 

©. M. Pills, ‘ “a adras. 

K. Ponnappsh, Nl Coorg. 

Sundar Das, i. Punjab. 

©. L. Toussaint, Madras. 


‘Two students, Gour Krishna Sirkar, Bengal, and Har Swart, 


School Cirele, 


‘N.-W. Proviness, failed to qualify for the Ran- 


r’s certificate, but have obtained the Forester’s certificate, and 
‘ave returned to their own Circles. Moung Khan Hein of the 


Pogu Circle, who also failed in gotting the 


.ger’s certificate, 
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rill bo kept at tho School till the end of Januasy to.qualiy in 
Surveying. Permesbri Din of tho Oudh Circla, will stay an- 
other year at the Forest School to qualify for the Ranger's 
cortificate. 

‘All tho students who have obtained the Ranger's certificate 
will continue to work in the Kheri forests until tho middle 
of March at railway sleeper and forest valuation works, the 
Jatter being nndor Mr, A. F. Broun, and will then return to 
their own Circles, 


by Mr. Fornandez, instead of by tho 
of the School Circle, whose own executive duties do not permit 
of the instruotion they were able to offor the students being 
aufficiontly thorough, 

Tho Junior Rangor’s Class was also examined in the first 
year’s subjects, and 29 students will go on to the second year's 
course, whilst five etudents will attend the first year’s course 
again, and five students will return to their Circles after comple- 
tion of the survey course, as thoy are not considered competent 
to follow the classes with advantage. 

Tho Junior Students of the Hanger’s Class, as well as tho 
Vernacular Class 10 students, are now all employed in sur- 
yoying in the Kalesar forests in tho Phillour Division of tho 
Punjab, under tho superintendence of Mr. J, Copeland, and on 
ompletion of this work, will ationd the forestry course under 
Mr. Fernandez, in the forests of the School Circle, 

Tho Junior Rangor’s Class is tho largest which has yot 
attended the School and comprises men of the following Pro- 
vinees and States :— 


‘Madras, " 8 
Bongal, x 3 
N-W. Provinces and Oudh, 4 
Panjab,... 7 
Central Provinces, . 2 
British Burmah, | 1 
Coorg, om * 1 
Mysore, i e 3 
Baroda, 4 2 
Toypore, z 4 

4 


Private students, = see 
Total, ve 89 


Thoro aro also five students on probation in the forests of the 
School Circle who will attend the course from next July, Of 
these one belongs to the School Circle, N.«W. Provinces, two 
are from Rewah and two from Parlabgath, 
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At the tormination of the theoretical course at Dehra, the 
school athletics wore held, and H. M, Buchanan, a student of 
British Burmah, won the long jump (17 feet), the high jump (5 
feet 24 inches), and the cricket ball (93 yards), whilst , Hoar~ 
sey, private student, won the hundred yards and hurdle race, and 
Ponnappah, from Coorg, won the long race round half the parade 
ground, distance about $ mile, The othor evonts comprised 
1 tug of war hetweon the students of tho first and second years, 
easily won hy the former, the sack race, won by Sita Ram of 
Mysore, and a consolation race (100 yards) won by Mangal 
Sein of the Punjab. ‘There was also n 200 yards race for tho 
Sopoys of the 2nd P. W. O. Ghoorkba Regiment, in which 30 
men competed in full marching order, and fired 10 rounds of 
blank cartridge as well aa cleared three flights of hurdles. 
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‘Tum attack Intely made on the Nancy Forest Schoal has of course 
considerably agitated the officers of the French Forest Depart- 
ment, of which the large majority have passed through that 
comparntively ancient institution. In the November Numbor 
of tho Revue des Eaux et Foréts there are two leiters dis- 
oussing the quostion. ‘Tho idea is to da away with the Forost 
School at Nancy, and attach the students to the Agricultural 
Institute at Paris, The correspondent, Marcel Taillis, argues 
for this move on the ground that the officers turned out would 
‘bo bottor instructed, and that the expenditure, both hy the State 
and the students themselves, would be reduced. On tho first 
point he searealy touches at all, and appoars to take for granted 
as undoubted a hypothesis that most intelligent men would eon- 
sider unsustinable, and perhaps he did not feel very happy on 
this lead. As mattcrs havo hitherto stood, the students have 
passed two years xt the Forest School, and one year of stage, 
or practical training, under some experienced officer in tho 
forests themselves, where administration and the hundred-and- 
one other details of a forester's duty are learned, but by the 
now snrangement it would appear from theso letters that two 
years would have to be spent in studying purely agricultural 
subjects, after which two more years would be passed in the 
Ecole dapplication des forits, or, as it scems to us, a sort of 
ugronomis foroster is to be tirned out, pretty much euch a ono 
a8 would be produced after a period of study at Cirencester with 
Teeturcs on forestry. Whether this surmise is cortect at not, 
it seems at any rato to be clear that tho forestor of tho future 
will spond a largo portion of his time in stulying a number of 
unnecessary subjects when he might be learning his real duties 
much more thoroughly. M. B. dela Grye, the author of the 
second letter, appears to adnrit that the freshly turned out 
officers might be the better for a little more practical training, 
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and certainly the course at the Nancy School itself can do 
nothing to teach a man those administrative duties which take 
» 0 much of an officer’s time. To improve this, a second year 
of stage might perhaps with advantago be added, by which 
tho French training would more closely resemble the German 
method, bul to put two years of agriculiare apainst the period 
of staye does not look like a change for the better. 

On the subject of expense, it is not so clear that there would 
not be gain, although we cannot think anything appreciablo 
either way would result. As far as the State ts concerned, 
Marcel Taillis considers the saving would be enormons, since 
tho tmmenses locaux of the Naney Forest School would (in his 
opinion) fotch a large sum, in addition to which the chairs of 
Agriculture and Natural Science (which no doubt aro already 
in. existence at the Agricultural Institute) could bo dispensed 
with, while, lastly, our poor old friends, the adjudanta, would 
not be required. \ But M. B. de la Gryo well points out that the 
school buildings could only be considered as matériaux de dé& 
molition, by which we suppose he moans that these buildings, 
constructed as they aro for a special technical purposo, would 
not bo of any use in any other capacity ; while as to the two 
chairs and the adjudants he does not think any largo sum 
would bo realised by their euppression, Further, he consi« 
ders that the necessary expenditure that would have to be in- 
curred in providing additional lecture-rooms, and so forth, at 
the institute, wonld counterbalanco the savings obtained by 
the sale of the Nancy School. And it corininly looks on the 
faco of it, as we said before, that no very gtoat gain or loss 
would come of these arrangements. Besides which, there is the 
fact that the Nanoy School is already sct up with all the neces 
sary applinnces, and has every requisite on tho spot. Next the 
question of the expenses of the students is considered, and 

rool Taillis talks a great deal of what sounds very like fool- 
ishnoss (we wish “ bosh” were admissible) about the great waste 
of money indulged in by the students at Nancy hy reason of 
the high social position which thoy hold, and which position, 
Marcel Taillis says, would be much reduced at Paris, This last 
may be true enough, but wo should consider it rather a subject 
for regret than otherwise. But as to the extravagance, old 
Nancy men will not be able to recall anything very huge in this 
direction, the only things we ean at this moment remembor are 
les vastes punchs, lea Trillantes gaietés, the subscription to 
which, however, cannot have amounted to much among s0 many. 
M. B. de la Grye, on the other hand, quietly points out the very 
evident fact that it is easier to spend money in Paris than at 
Nancy. But one would have thought that the quostion of ex- 
penditure on such a comparatively small matter as a training 
school would not be ‘worthy of consideration with a great nation, 
while the kind of officor turned out was not the best obtainable. 
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LIGHT GRAZING IN THE RESERVES, 


“As tho injury done by grazing varies, to uso a mathematical 
expression, from infinity to zero, it is evident that it ean bo light 
enough to he, practically, harmless, ‘Tho preeiso point at which 
it ceases to he harmless and becomes injurious has not as yet 
been fixed ; but it is probable that grazing heavy enough to 
keep down the long grass, would interfere with, and not facil 
itate, the reproduction of trees, or the injury done by tho 
trampling and browsing of the catile varios directly with and 
counterbalances the good done by the keeping down of the her- 
bacoous growth. 

But even if we admit that light grazing doos no inj by fe 
forests of a certain ago, and that long grass interferes with their 
reproduction, there is. still much to be said against allowing 
cattle into the reserved forests, 

Ist-—Even if harmless grazing is unnecessary for cultural 
reasons.— Roproduetion can he facilitated, where 
this is required, without injury to tho forest, and 
much moro expeditiously and certainly, by human 
labour than by the unconscious action of cattle. 

2nd.— Grazing may become a_ permanent impediment, to 
forest improvements.— Flowever light the grazing 
‘allowed, {t would be difficult, in India, to stop it for 
a time, if this became necessary for special reasons. 
Tndian cattle owners keep as many cattle as can 
find a bare subsistence on the available grazing aren. 
They do not regulate the number of their stock by 
tho pasture they possess, but let the amount of pas- 
ture regulate tho number of their stock. To closo 
grazing land which had been open for a number of 
years would, in most cases, eause the death of the 
cattle which the extra grazing had called into exist 
eneo; and experience teaches us that the Forest 
Department is not always strong enough to resist 
the opposition that tho ‘closing would givo rise to 
on. the part of the cattle owners and the District 
officers. Grazing would thus provent tho artificial 
improvement of ‘tho foreats in which it wes allowed. 

3rd.—There would be no saving in expenditure on sire pro- 
tection by allowing the forests to be grazed.—Tho 
grazing ‘itself would requito expensive contral to 
prevent its being increasod ton injurious pitch. Tt 

would also be necessary to watch ‘the grazed arens 

more closely than would he the caso on closed areas, 

in order to prevent tho cattle owners from injuring 

tho trees and from setting fire to the forest, either 
through carelessness or deliberately, in order to ob- 

“tain an early crop of grass, as was always done in 


a 
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former years. razed forests aro inflammable, and 
in the hills, the coniferous forests aro equally in- 
flammable, grazed or not. 
Ath —Opening the reserves to grazing would injure and not 
enefit the eurrounding ‘populetion-—Tho cattle own- 
ors breed as many cattle as can subsist in ordinary 
years on the land they possess ; consequently a largo 
portion of these cattle dio off in years and seasons 
of abnormal scarcity. In the neighbourhood of 
losid dnd. provecled afeag,-froai ‘which. grag sid 
fodder can bo obtained in all years, this can be pre- 
vented. Tho utility of these closod areas is not yet 
generally felt, becanse their area, in most parts of 
india, is insufficient to have any marked effect on 
the proservation of the cattle. 


W~ELwA. 


OBITUARY. 


We rogret much to havo to record the death of Mr, Edward 
H. Boileau, Depaly Conservator of Forests in Madras, Mr, 
Botlonu was the son of a well-known Madras officer, General 
Boilean, and entered the Depariment in 1872. Tlis chiof service 
was in tho forests of tho Kurnool, Godavari and Kitna Distriets, 
in all of which hard work in unhealthy places had acted to under 
mine an originally strong constitution. In 1880 he was deputa 
ed to select reserve foresis in tho feverish junglos of the talus of 
Bhadsachélam on tho Godavari, tnd his selections havo formed 
tho basis on which lator and larger selections have been pro- 
posed. His organization of the revanue work in those forests ta 
Hillin force. In 1883 he was transferred to tho Kistan District, 
‘whoro he eomplotod the selection of reserved foresla under the 
how Act, and reorganized the work of tho old jungle conser. 
vanoy department, "He was unsparing: in his endeavours to do 
Jastice tovhis charge, and negleot of is own comfort in tho. in- 
teresis of his work bronght on the periodical attacks of fover and 
dysentery to which he eventually’ snocumbod. He was taken 
Ant Ganivr in October, nnd died at Masulipatam on Novem- 
ber ard, 

Mr. Boileau was a favorite in his station, liked both hy his 
muporior officers and his sabordinatse, while his interest ix and 
kindness to the people, and his charity to the poor, was attested. 
by the number of poor natives who crowded to his funeral. 
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‘Tae Government of Mauritius has addressed the Government 
of India in order to ascertain from the Indian Forest Depart~ 
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ment what information is available rogarding injuries to trees 
in India hy the Cuscuta reflana, or by other species of Cuscuta 
growing parasitically, and we hope that’ the quostion may ba 
dealt with by some of our readers, and that we may have éome 
valuable notes to communicate on the subject. 

Our own experience onl points to injuries to orchard and 
roadside trees, as the eudcutas do not generally attack trees 
growing in masses, excopt porhaps in the case of scrub zyeyphus 
Jungle, but wo hal be mach ob liged for any information gath- 
‘red from tho personal obsorvation of any of our readers. 


Crnonornyit.*—Mr. Gilbert showed in. some experiments that 
puro nitrogen manures produced more chloro hylt han nitrogen 
ra ek egnures mixed, but that wder. tho latter far moro 
carbon. was assimilated than under the former treatment, Potash 
is as essential for the assimilating power of chlorophyll as iron 
is for its formation. 


‘A Cowpany has been formed in Bombay, under the name of 
the Siam Forest Company, to work a larga concession of forest 
Fights "which have been granted to it by tho King of Siam. 
The forests conceded to the Company are situated in the valley 
of the Moung Guan, about 80 miles east of the town of Laikon, 
and they cover an area of over 2,000 square miles, Much teak 
is said ‘to be contained in them, and that of unusually large 
dimensions. The country ie intersected by rivers, inelndin 
the Menam, on the banks of which stands Bangkok, wehickt 
will supply every outlet for trade, A manager with a staf? to 
work tho timber is now on his way to this land of promise, 
and operations will be commenced immediately —Pioneer. 


#4 Nature,” Vol. 83, November 26tb, 1885, page 92. 
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Axnomoutrure, QugEnsLanp.—Cultural operations have been 
restricted to experimental works on Frasor Island, of which about 
three-cighths, or 107,000 acres, aro reserved. It is a largo 
island separated from the main land by a strait varying in 
width from two to seven miles; the whole area is more or less 
wooded, in some parte covered with a donse tropical gro 
constantly moist; in othors nearor tho sea, with undergrowth 
of bracken fern and grass-tree, ‘This reserve has been well- 
selocted for experimental work, being conveniontly closo to 
Maryborough, a very rising and important place, and being 
on @ thinly-populated jsland, there is less danger’ to bo anti- 
cipatod from bush-fire or general clearing. ‘The species re- 
presented in tho thin scrub aro chiefly worthless honeysuckles 
and gums, with a young growth of cypress pine, which, under 
protection, appears to shoot up thiokly and well. 

On the banks of the creeks and rising to even the summits 
of the low ridges on tho loss exposed and moister elopes, we find 
myrtles, tho Kauri pino, Queensland beech, palms, and even tree 
ferns ; large specimens up to 80 feet in girth of “ Synearpia,” 
which, along with the pines, reach a hoight of 150 to 200 feet. 

Tn parts, the undergrowth js of almost pine myrtle, arranged 
in shrabs up to 20 fest, high, but more genorally the tall trees 
are sutrounded by a forest growth of poles of very slender 
growth of the various svoties represented in the largest timber. 

The soil is a decided sand, pure where the mangrove grows 
to the water’s edge, and more or less loamy towards the moister 
forest : probably on this account the island has remained un- 
cleared, and is only used for grazing stock along a small strip 
on tho sido towards the Pacifie Ocean where horsos are kopt. 

Tho timber, then, has only suffered at the hands of merchants 
who, since thoy commenced dosultory working in 1864, have 
Deen contented to remove such specimons of Kauri pino and 
other species with a high commercial value as were convenient- 
ly shaped or situated for export, 

In order, then, to secure the regeneration of the Kauri, which 
with Cedar and Bunya form the most. valuable species in 
Queensland, # certain’ small sum has been yearly voted for ox- 

enditnre on Fraser Island, and up to date tho amount of £936 
Tas beon spent on tho works in the following way— 
In 1882 a strip of forest was cleared of all low undergrowth 
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toa width of one chain on either side of the road along one- 
quarter of a milo, Kauri pine seedlings being alone left standing, 
and young plants of tho samo species picked out whore growing 
in bouquets and planted in line in the cleared land at distances 
of 4’ x 4’ and 5" x 5’. 

During the first year 28,000 young plants were go distribut- 
ed, and they now average a foot and a-half in height, and have 
all the appearance of sturdy but slow-growing plants. The two 
seasons since their planting have been very ‘oy and the growth 
im oonsequence abnormally slow: it remains to be seen what 
the presont moist senson will effect. ‘The plants near the road 
are on the whole the most promising, and their new season’s 
shoot is well started. Possibly those specimens are the better 
for the moro air and light thoy enjoy along the road, and it 
may become necessary to lot in more air and light to the rest of 
the plants by eithor killing out some of the shorter polos around 
the plants and thereby heightening the cover, or by removing 
or ring-barking the big trees where not required as seed bearers, 
the fresh growth being established. Some of the self-planted 
natural Kauri seedlings in these olear spots average 5 to 10 
feet in height, and they do not prosent a stunted appearance 5 
but it is not ensy to discover what their real age is, for many 
conifers submit to remain suppressed for a long period without 
losing their vitality ; so it is just possible these young looking 
kauries would be themselves the better for more light and air. 

An experiment was also conducted in planting out transport: 
ed seedlings in the open, with tho result that the plants dried 
np. Under these circumstances care must be taken when 
letting light in on the plants that they are not too suddenly 
exposed to a hot sun, which on this sandy goil would have a 
very drying offect. ‘The plants put in, and once fairly started, 
the soil should not be cleared of any re-growth of underwood, 
for it will be a usoful adjunct to the pines when they are 
grown up, 

Further on I visited the lines cleared in the andergrowth, 
and in which transplanted seedlings have been put out at a 
distance of 6 foct, tho lines themselves being one chain apart : 
in this way 110 Plants are distributed in each acre, and these 
with tho naturally placed seedlings, which hore occasionally 
reach 150 to the acre, are quite sufficient to ensure a complete 
regeneration if afforded protection and care. 

e plants when put out in the cleared lines in 1883-84 had 
passed through nursery bads where they wore watored durin, 
one dry season, thus giving them a start over the natural 
growth of forest plants. 

The success of the transplants has been on the whole fair ; 
in some portions very few have died, while in others the deaths 
have been more numerous, probably due to tho woather being 
too dry when they wore put out, or caused hy damage to the 
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roots duving the operation, It was not possible to judge of 
their growth as they aro only now starting thelr season's thoot. 

Tho nurseries themselyes are cleared portions on gently slop- 
ing ground, in which the seedlings aro put very closely in ridges 
about 6 inches apart, the disianos botween thoso rilges boing 
annually increased My the removal of the first one, and then a 
toconil ino of plants Lotween two others. Shelter from the eum 
is afforded by a flat roof of brush 5 foot from the ground. 
‘At the prosont timo thore are now and old nursories all stocked 
with plants, and I am of opinion that it would be well for the 
future to either put the young plants further apart in the lines 
originally, or to thin them out poriodically, even if the soedlings 
removed in these thinnings are lost in the operation. 

In protecting nurseries from too strong direct sunlight care 
should he taken to construct hroshwood roofs ae high from the 
plants as possible, to provent the drip in rainy weather from 
rotting the plants. No precaution that I can suggest will stop 
the damage caused by the disease, which attacks tha leading 
shoot of cultivated as well as natural plants of the Kauri, 

This disoase is worthy of continuons study in tracing its 
cause, progress, and effect. From what I was able to discover 
it appears to stop the upward growth ofthe plant until if forms 
a new leador below tho diseased part, probably during the fol- 
lowing growing season, It would be worth while lo cultivate 
and identify the insect which causes this blighting effect, and this 
could he done without difficulty if, as I imagino, the dead leaves 
contain tho larvee of the inseot itself. 

In the operations up to date, during three seasons 59,000 
plants hava been put out in about 312 acres, at a cost of £936 
to olose of December 1884, This includes the cost of prepar- 
ing the nurseries, containing now 58,000 plants ready to put 
out, and the clearing of lines in 136 acres, im which some 
15,000 of the plants are now to be put. ‘ 

The forest between the linos is in parts well stocked with 
bouquets of natural seedlings, and these have been counted and 
registered, and very many of them cleared of other growth 
interfering with their early dovelopment. Judging of the opor- 
ation asa whole, it can not bo said to have beon expensive, ot 
tho money otherwiso than well invested. It is too soon to judge 
of what the result will be, but T have no hesitation in saying 
that as an experiment it is of tho utmost utility in throwing 
light on the natural history of the pine in question, and the 
Knowledge now to be gained by a careful poriodical registrae 
tion of the progress in growth of the plants, as well as the 

tient study of the phenomena attending this growth, will be 
Invaluable whon tho time comes, as it must, for Queensland to 
take eteps to recover in some measure the grand timber forests 
of this and other Hght-wooded species which are now boing 
sacrificed for no public end, So far from declaring the futility 
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of the'oxperimenta such as are now being carried on in Fraser 
would suggost tho institution of similar experiments 
in othor selected portions of the great littoral forest belt of the 
Colony, in order to study closely the babit and growth of all 
the diferent pinos, cedars, and even gums, if tho Colonial 
Government is in a position to avail itself of anyone who is able 
to devote timo, knowledge, and perseverance to the work. The 
commencement of “ Extended Forest Conservancy ” in Queens 
land is only a matter of timo, for as soon as public opinion 
recognises that the forests area public trust, Jor whieh the 
Colony is responsible, and that no generation has moro than a 
right to use without abusing this public property, then it will 
be a matter of absolute necessity to take stringent measures 
towards conservation, which will call for all the moro golf 
sacrifico the longer the day for their institution is put off. 


Sypney, N. 8. W., BE. D. M. Hoops. 
29th January, 1885. 


Evaronation x Tanks.—A few weeks back Mr. Bruce, the 
Chief Inspector of Stock, had a conversation with Dr. Lenden-"" 
fold upon devising some plan by which the rapid evaporation of 
water from the ‘Government inks conld he prevented. Tho 
latter gentleman has since thon given the matter close attention, 
and has forwarded the following reports to the Minister of 
‘Mines, who has kindly placed it at our disposal — 

The osuses of evaporation are the following 1, Dryness of 
tho air ; 2, High temperature ; 3, Wind. 

T shall deal with each of these points separately. The dry- 
noas of tho air is a certain factor with which we must reckon, 
as it does not lie within our present means to alter it, The 
only way to proven! the dryness having the effect of causin 
eviporation is lo cover the surface of the water and shut it of 
from the air, The smaller the open surface the less evaporation 
there will be. By making the things deeper and narrower, or 
by ocrering the sutface of the water with hoards, this might be 
achieved. Both these methods are expensive, and would prove 
very inefficient. The method I could recommend, would be to 


plant certain water-plants in the tanks, Nymphaea for instance, -! ° 


which spread their broad and flat leaves on the surface of the 
water in such a manner that the lower surface is immersed, whilst 
tho upper surface is exposed to tho air and dry. The high temper- 
ature is perhaps the most important factor as regards evaporation. 
The higher the temporature the quickor the water evaporates as far 
as tho temperature of the water is concerned. The temperature 
of the air an effect only in so far as the higher the tem- 

erature the greater the capacity in the air for aqueous vapour 
The dryer the air will be. We cannot lessen the heat of the air, 
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but we can decreise that of the water by shading it from’ the 
sun. Sbade might be obtained by planting trees around thé 
margins of tho fanks and on little islands made in tho inner 
part for the purpose. Shade could be obtained by covering the 
tanks in with artificial roofs. Tho former would be very in- 
efficient and the lnitar very expensive. I wonld recommend 
procuring shade by planting the water plants mentioned above, 
the broad leaves of which would effectually shade the water a8 
they always cover the wholo of the available surface with their 
leaves when growing well. Tho winds, particularly tho no- 
torious hot winds, cause an immense evaporation in varjous 
ways, Firstly, they ripplo the surface of the water, which 
when roughened, must greatly increaso the evaporation, thas 
much as the surface of water exposed to tho air hecomes twice 
or even more as groat a when tho water is tranquil. Secondly, 
1e wind moves the air rapidly along the surface, and so the air, 
which has already taken up moisture, is rapidly replaced by air 
still dry which again takes up moisture from the tank. - The 
wind might be Kept off by constructing a corrugated iron wall 
~ on the western sido of every tank. This, however, would be a 
.. ory inefficient method. ‘Tho formation of small waves could 
* easily be stopped by beams anchored to the bottom and floating 
on the surface. But also here, it is apparont that the leaves of 
tho water lily preserve the water very much better than any 
other means. ‘The aquatic plants with wide spreading leaves on 
the surines are numerous. In Burope there aro three spocies 
which might be utilised for the proservation of our water. Of 
these Nymphea alba has the largest leaves, and could, therefore 
be highly recommended. In Brazil a plant grows with leaves 
floating ‘on the surface of the water, which are so largo that 
large birds oan walk over them. ‘This plant is the Pivloria 
regia. It will, howover, not be necessary for us to look so far 
for the desired plant, as there exist some Australian species 
admirably adapted for our purpose. ; 

Nymphaea gigantea, (Hooker).—This plant has leaves men- 
suring 18 inches across, and has hoon found in many lakes and 
marslies in tropical Australia in Wide Bay and Moreton Bay, 
in Queensland, and in the Clarence River, in Now South Wales, 

Nelumbinm speciosum.—his species has loaves from 1 foot 
to 2 feet in diameter. It grows in swamps and rivors in Northe 
ern Australia, and has been obtained in the Mackenzie Rivor, in 
Queensland. | Should theso species not thrive in the tanks of the 
Ynterior, exporiments might bo made with tho European species, 
Nymphoa alla, Nuphar luteum, &. On the ground of theso 
statements, I beg to propose to the Ministor of Mines to carry 
on a few experiments with all species, Australian and foreign, 
available, to ascertain which would be best adapted for the 
purpose, and at tho same timo I would proposo to carry on_ex- 
periments in the Botanic Garden, in Sydney, where somo Nym- 
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phaa grow, to ascortain by direct observatior the difforoneo in 
evaporation botwoon a tank in which such plants grow end ono 
which does not contain any. ‘The wholo invostigation would not 
involve oithor much time or much expense. ‘tho water lities 
havo a very beneficial affect on the water, and keep it clean and 
pure. In tho Botany Rosorvoir, 15 years ago, there was a lux- 
uriant growth of such aquatic plants, and I have beon informed 
that the water in that reservoir was much better at that time 
than sinco tho plants have been cleared out. In tho springs 
which feed the water supply to Vienna, notoriously tho best 
city water in the world, an abundance of plants aro allowed 
to grow. 

tho large surfaco of the plants affords a resting place for dirt 
and bacteria, which when once in contact with the plants, will 
bo attached to thom vyory firmly, and finally oxydisod and ren- 
dered harmless by the abundant oxygen continually produced 
by the plants, 

To prove those atatements, it would be advisable to procure 
from two parte of a tank shut out from one another, on ono of 
which the water lilies grow, and to analyse both when tho 
improvement effected in the quality of the water by the aquatic 
plants can easily be demonstrated. 

Mr. J. Duff, of the Forost Departmont, has appended the fol= 


lowing memoranda to the above :— * 


‘The planting of water lilics would no doubt have the effect of 
preventing evaporation and purifying the water, and the follow- 
ing would be the most suitable species to plant, bis. -— 

Nymphoed lutea, a North Amorican species, is the quickest 
growing kind with which I am acquainted, and closely covors a 
large space of water with its leaves in a remarkably short period. 


. Nympha alba, a British spocies, is also suitable for the pur- ,. 


sés8, and has much larger leaves than NV. lutea, but it does not 
increaso so rendily, or cover so much space, Nuphar lutea, also + 
a British species, suitable for planting im any part of the colony, 
and the thrée species named, are all I would recommend to plant, 


and seeds and plants of eaclt could be obtained from the Sydney 


Botanic Gardens. 

Tho plants should bo in boxes containing at least a square 

rd of soil intermixed with well decomposed cow manure, and 
Hf the boxes are placed at a depth of not more than one foot 
under the surface of the water, the lilies will thrive better than 
if dooper immorsed. : 

Tho Royal Water lly (Victoria vqia) and the Queensland 
Nelumbium epecioeum will not grow in the opon air in this col- 
ony, es the water in which they grow requires to be kept at 
an even temperatnre of 90° to 95°. Nymphaea gigantea, tho 
Queensland Water lily, will grow moderately well in the neigh 
Dourhood of Sydney, but it would not thrive in districts subject 
to severo frosts —Sydney Mail, : 


. 
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Tan Desrrvortow or Brans or Beautiru, Prumaca—A few 
months ago you kindly gave me the opportunity of saying 
something about the ruthless destruction of birds in 
Guinea and the neighbouring ‘islands, Owing to tho partial 
annexation of New Guinea and the assurances I received that 
the trade in the plumage of beautiful birds was diminishing I 
Iet the subject drop fora while. In April, however, I went to 
an auction room, and, after looking at the bodies of hundreds of 
birds, ascertained that between December 1884, and April 
1885, there had been sold 6,828 birds of paradise, 4,974 [m~ 
ee pheasants, 770 so-called Argus, 404,464 West Indian and 
razilian birds, and 356,389 Hast Indian birds of various kinds, 
Leaving the City, I went to another district, and there saw tho 
birds being mounted for tho milliners, upholsterors, and dealers 
“in faney articlas. Pursuing the hirds still further, I traced tha 
breast of a Lophophorus Impoyanus to a general sorvant’s Sun~ 
day hat, and somo humming birds and a kingfisher to # shop in 
a popular watering-place, where cabinet photograph frames were 
adorned with three birds and a doad kitten. “I was inclined to 
Lelieve that, in spite of the numbers of birds sold, the demand 
for them was confined to pooplo whoso taste was gratified hy a 
display of what had the appoarance of costliness. Last 
week, however, I heard of an order being given by a young 
Bnolish lady: for a dress to be trimmed with sanarios, Portus 
nately, before the order was carried out, she, boing capricious, 
changed hen mind, so only eight little birds were sacrificed to the 
prevailing craze for yollow. * ae 
My object in bringing tho slaughter of birds to ydur notice 
is not to endeavour to excite a feeling of pity for'them from a 
zoophille point of view, for one of our leading ornithologists 
tells me that tho hearts of tho ladies who listen to his pathetic 
appeals are quite hardened on such a point, but to endeavour to 
ck the career of the money-grubbing wretch who, by means 
* of his ehooting scouts, lays bare tha tropical forests of their 
.' qhiefest beauties, and who is akin to the miserable destroyer of 
planta, the mischievous name-cutting globe trotter, and the 
sordid speculator who would willingly chop up the garden of 
Buen into building Jots and disposo of frontages to the Brook 
Pison. Is there no society willing to care for the beauty of the 
4, world? If ancient monuments can be, thanks to the energetic 
Sir John Lubbock, protected from Stouchenge to Nikko, surely 
some plat can be devised for making » general work of destruc~ 
tion at least mfashionablo, 
» +4 "In these serious times, it may seom a pieco of paltry sonti- 
montality to ask the public to spare a bird, a flower, or oven a 
lovely nook or corner of the world from destruction, but, in 
Toality, it is to raise tho tone of their minds by fostering a caro 
and regard for what is beautiful and elevating—Gzoncr A. 
Mosonave.— The Times. at 
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A vormmant ago (May 23rd, p. 862) we called on Mr. Inspec- 
tor Palmer to explain why he preferred good hardwood to stone 
or iron as an impediment to fire in a burning house. His ipse 
dixit goes for much, but his*teasons would bo still more con- 
vinoing if they were shown to be well-founded. Tho question 
was worth raising, in order that the subject might be more fully 
investigated, and’ the preference for hardwood established in 
public Opinion if justly entitled to it. 

Now, instead of Mr. Inspector Palmer, Mr. @. T. B. Cobbett 
takes up his parable, and stands forward (p. 885, last woek) to 
justify the Inspector's opinion, and he certainly makes out a 
strong case on behalf of good “hardwood, by roforring. to in- 
stances of its saving value that came within his own experience 
and notification, Another correspondent (S. 'T.”) asserts that 
iron rafters and girders, which are coming more and more into 
uso for public buildings, by their expansion at a high rate of 
temperature, “may positively force out and throw down the 
walls, 

Tt has been estimated that taking the avorage temperature 
between wintor and sammer (that is ‘Fetwoon ico and hot sone 
shine) at 70 degrees, and the distance between London and Edin 
burgh at 400 miles, tho metals of the railroad will be 338 yards 
longer in summer than in winter. Also it is found that iron 
expands lineally about yz17;th for every additional degreo of -, , 
heat by Fahrenheit’s scale ; ‘and when wo consider the ihtoler- * " 
able temperature to which the iron pillars and girdersofaburn- 4 
ing house may be raised, without even being red hot, it” will at 
onco be understood that no freman ought to vonture within its 
walla which the flames had onco got a firm hold of it, nor till 
long after it has had time to cool down.— Timber Trades Journal. 


: . 
Sicriy.—Let us look at Sicily, once the great grain reservoir 
for Rome. Sineo the island of plenty was despoiled of its for- 
ests, it gradually lost ite fortility and tho mildness of its climate. 
‘The'ruins of prod and dplent Syracuve lay in a deserl, covered 

‘by sand, which the hot sirocco carried over the Mediferrancan 

Sea from Africa. A few isolated, well-watered, and oarefully «! 
cultivated districts of very limited extension, is all that is Iof 

to romind the tourist of the by-gone glory of Sicily—Rorum. 4... 


oe 
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FOREST ORGANIZATION FOR BEGINNERS. 
(Continued from page 14), 
SECTION HI—ASSESSMENT—(continued), 
DeTERMINATION OF THE CONTENTS OF GROUPS.—(continued). 


I1.—Dy means or Sizt-Crasses avy Heront-Crassea, 


" Aurfoven the accurate determination of heights is not nearl 


as important as acouracy in the moasurement of diameters, still, 
it may occur in seedling-forests that groups are 0 irrogular 
that one hoighbclass will not suffice. Hence the necessity of 
sometimes having more than one. 

Tho method, just described, in which test-trecs are cut for 
each major-class, certainly does tacitly assume that soparate 
heights aro required for each major-class, but it also takes for 
granted that the heights of trees in each class are proportionate 
to their diamoters, and that the form-coifficients of all treos of 
the-same diameter are practically the same. But in very irre- 
gular forests, such a3 stored coppice or primitive’ forests, and 
also in those in which the station is very variable, such as may be 
tho case when a group is partly sifunted in a sholtored and rich 
hasin, and partly on an exposed hill-slope—in such instances, 
the heights and form-cotfficients of trees of the samo diameter 
mey vary very considerably, so much so indeed that i may he 
expedient to adopt tho following method in which ouch troe is 

wut into a cortain height-class when its diameter is measured, 
For this purpose, the assessor, when the diameter of a tree is 
called out, takes a rapid glance at it, estimates its height-class 
hy eyo, and enters it accordingly in the ficld-book. Before 
commencing, he will have to decide how many height-olasses 
are desirable, This will depend on the degreo of accuracy re- 
quired, and of the irregularity of the group ; but the work of 
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estimating heights rapidly is fatiguing and confusing, and three, 
or at most four, classes are as many as can be managed. Any 
how it will gonerally suitice if the classes proceed by differences 
of 10, or even 15, feet: for example, all trocs 75-85 fect 
(average 80) might be elassed together, and, again, all those 
8505 (average 90 fect), and so on. Tho assessor should prac- 
tise judging the heights’ of trees of different classes, and not 
commence work until ho finds he can tell the class of any tree 
pretty accurately. 

The form of ficld-book given at p. 7, would have to be 
altered to the following, supposing there were two height- 
classes, and two species :— 


‘Trax, XvnrA, 


Istheight-| | 2nd height.) , | tet height-| _, | 2nd height- 
lass, cass, |Z] lest, | A | class 
B5—45 feet 46 —S5 feet |S [86—A5 feet | & | 18-66 foot 
‘and under. and orer. | © | and under, 


Diameter-claes. 


ae 
a NY ta AP aN tool M |x 
al] WR ig aie aL bs 


In this example, 23 teak trees would have, for the purpose of 
calculating the contents of the group, a height uf 35—45 feet 
(average 40) for the diamoter-class 6 inches, and 12 would have 
a height of 45-55 fect (average 50), 

The contents for each class would then be calculated hy one 
of the methods described at p. 8, et se. 

When the irregularity of a group is owing to differences of 
station, it will generally be found that a stretch of tolerably 
uniform forest succeeds another also tolerably uniform after its 
manner, or the one is merged impereeptibly in the other, as 
may be the ease on hill-slopes when groups often fall off prett 
uniformly without any sharp lines ef demarcation. In_suel 

es it will genorally suffice to divide a group by imaginary 
lines separating approximately the different classes of forest, 
and to caloulato the contents of each one, as if it were a group 
apart, without hoight-classes, by means of one or other of the 
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methods already described, For instance, on a slope, where it 
is decided to have two sub-groups ina group gradually falling 
off from the higher-lying to the lower-lying ground, it might be 
divided by a horizontal lino into two strips, each roprosenting a 
sub-group : the test-irees should then be taken from a spot near 
the eentre-lino of each slrip, so us to obtain trees of average 
form. ‘Tho contents of the group would of course consist of the 
sum of the contents of each sub-group. 


TLL.—Dsterntyation OF THE CONTENTS OF GROUPS BY MEANS 
OF FORM-COEFFICIENTS, WITHOUT FELLINGS. 


At p. 8, the form-coifficient of a tree was explained, and 
A 


found lo be represented by tho fraction =, in which ¢ ropre- 


sonts the cubic contents of the tree, a ita basal aren at 4} foot 
from the ground, and A its height,’ It is the fraction whieh, 
when multiplied by the hasal area and height of a treo, gives its 
cubie contents, If, now, we know that 2 certain trea has tho 
same form as ono whose coéfficient wo have already obtainod 
hy means of a felling, all that would bo necessary, in order to 
fnd its cubic contents, would be to measure its height with 
a hypsometer, and its diameter at 4} feet from the ground. 
If, for example, the coéficiont of a irce is known to'bo "50 ; 
its diameter, at 4} fect, 2 feot; and its height is found by 
the hypsometer to be 40 feet; its cubic contents would be 
3x a0 x 4 x *7854 = 61°8 cubic feet, tho basal area of a tree 
being equal to the square of the diameter multiplied by 7854. 

Tho object, however, which is to be sought in tho present 
caso is not tho coifficient of each single tree, but the averago 
coffficient of a number of treos of about tho same form and 
height. And this is what is to be aimed at in the construction 
of tables, which should show the averago coéfficients for groups 
of various beights growing under avorage conditions. 

By employing cotficients in this manner, all follings are 
avoided, and, as it is frequently inconvenient to have to fell test 
trees, it is a method often employed for fairly regular and fairly 
well-stocked groups. For many years past, experimonts on a 
largo scalo hve been systematically carried out under the 
auspices of the German Society for the advancement of forestry, 
with a-viow to tho construction of tablos showing the averaze 
coéfiicienta for groups of certain heights and average density, 
and iho results obtained by means of those which have been 
already issued have been shown to bo as satisfactory, when used 
under tho conditions assumed, as perhaps any other method for 
dotormining tho contents of groups. ‘Tho heights of groups are 
taken, instead of their ages, asa standard of comparison, be- 
cause it bas been found that the form depends much more on 
height than ox age ; and woll-stockod groups of average density 
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aro chosen because, of course, stich groups under the conditions 
assumed are most numerous. Tables of this kind would not, 
thorofore, answer in the ease of very dense groups, and still less 
for very open groups, For this reason, tables are sometimes 
constructed which give the coifficients for groups of various 
donsitics and quality. Kinig, for instance, gives the following 
iablo for Scots’ pine, He gives five classes—(1), For sickly 
troes growing up crowdedly in poor stations ; (2), For tolerably 
dense’ groups in gool eontition; (8), For more open groups of 
troes with good crowns, and long full boles; (1), Bor open 
oups ; trees with fuller crowns, more spreading, and more 
thickly ‘branched. The heights aro given in Vrussian feet, 
which are smaller than English feot, but, as the tablo is meroly 
ven by way of illustration, and as it is of no value for Indian 
‘oresters, even supposing it to be a roliable one, which is pro- 
bably not the case, it does not seem necessary to reduce the 
figures to English measure. 


Table of Coefficients of Form for Scots’ Pine and Larch, exclusive of 
branches (Kénig). 


ae L cha mm. qv. 
10 0-491 0531 10 0666 
20 or486 0396 0584 0-660 
30 0-481 0:52 0-579 0-653 
40 0-476 0516 0573 0-046 
50 ora7 Oeil 0:567 0°640 
60 0-467 0:507 0-502 0688 
70 0-403 0°508 0-587 0-627 
80 0-458 0-498 0°52 0'620 
90 0-453 0493 0546 Oss 
100 0-449 0-489 OAL 0°607 
no 0-445, 0485 0536 0600 
120 0-440 0°480 0'530 0594 
130 0-435 0-475 0525 0'587 
140 0430 a470 0520 0580 


Ib is scarcely necessary to observe that tablos of coiifficionts, 
which represent the averages of 2 large number of trees, cannot 
be employed with advantage for estimating the cubic contents 
of ono oF two trees only. To get good results, it is necessar 
that the investigation should be extended to a considerable 
number, say not less than a hundred: 

Tho construction of tables on this principlo is simple enough. 
Fairly well stocked groups of various heights and medium 
qualiy are selected, and the hasal areas at 44 feet from the 
ground of each one determined. Each group is then felled : 
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tho lengths of all trees comprised in it are measnrod to the out 
termost branches, and added up: and their cubic contents are 
calculated, and added up. The average co@ificient (f) will then 
bo represented by a fraction which has for its numerator the con- 
tents of tho group (c), an for its denominator, the sum of the 
Lights of all eve CL) multiplied by the sum of thofr basal aroas 
at #4 ect from the ground (A). ‘The formula for this operation 
would, therofore, he 


oi. 
I> axe 
It is usual to calculate two cotfficionts, one for the whole treo, 
inelnding branches (tree-cotfficient), and one for the timber 


only (limbersotficient), which, should generally’ include al 
wood usoful for anything except firewood, or all wood up to 


eortain diameter, In this way, Kunze determined the timher. 
and tree-cotlficients of 4,638 Scots’ Pines of various ages and 
medium quality, growing under average conditions, and the 
ovulls of hia ikvestigations aro. given bh 


low for the sake of 


illustration. 
Heightot | pimber | tree | Height of | pimbese | ‘Tress 
wt, | cobtcient. | couficient, | yt, | eotiiclent, | cotiicent, 

5 “07 194 16 48 

6 13 85 iT 41 

7 “19 “19 18 “aT 

8 28 71 19 47 

9 31 “09 20 46 

10 37 66 a1 “46 

W 41 64 22 48 

12 45 02 23 46 

13 47 60 24 “46 

14 48 38 25 45 

15 48 ST 26 45 

27 45 

28 “45 

29 45 

30 44 


To nso tables of this kind for calenlating the contents of a 

coup, it is necessary to determine—(1), tho basal areas of all 
trees of the group, and (2), its average height. 

‘The sum of basal areas, A, will then be equal to 


a, a, + 1,0, + ge. (860. 8), 
when my 1 G¢., represent the number of stems of diameter 


classes dd, Se, antl a, a, §c., the corresponding average basal 
areas. 


bt VOREST ORGANIZATION FOR BRGINNEKS. 


If the group is a mixed one, separate estimates must naturally 
be made for each species. 

The mean hoight may be determined cithor (2) for each major 
class, or (6) ono average is taken for tho whole group. In 
either case, the average diameter of a treo of any class at 44 feet 
from the ground is calculated from the sum ‘of aval areas by 
the mothod oxplained at page 8, and the heights of a fow 
trees of tho average diameter thus obtained are measured for 
each major-class, if there is more than one class, by means of the 
hypsonutor, ‘The mean of these measurements for any major- 
class will of courso give the average height of such class. 

Somotimes, tho mean height is determined by simply mea- 
suring a fow trees of apparontly average height without refer- 
enco to the average basal arce, of one tree, but as tho basal areas 
of all trees must in any case be worked out, the timo saved is 
not likely to make up for the loss of accuracy. 

Several methods for determining average heights far moro 
elaborate than the above are frequently recommended, hut none 
appear to bo as accurate nor as practical as the one here recom- 
mended. 

The cubio contents of a group comprising trees of the dimen- 
sions shown below, would fo found in the following manner :— 

luting, first, ono height-elass for the whole group, consisting 
of 


100 troos of 10. inchoa diameters with, therefore, basal aren ench of 48 aq. ft. 
200 105 “601 


20 yy » » » G60 
W380, Ub on ow ” ” Ton 
200, Won» ” ” 785 
4M, RE ow ” » 852, 
0, Woy » ” ” 1022 


The diametor-classes, it will be seen, proceed hy differences of 
half an inch, 

‘The sum of basal arens will bo 

100 x ‘545 4 200 x +601 4-250 x “660 + 180 x 721 + 200 

% '785 + 140 x “B52 + 130 x 922 = 865-62 square feet, 

‘The number of trees is 1200. ‘Thetofore, the average basal 
area of a troc {s 865-62 + 1200 = 721 square feet, which cor- 
responds to a diameter of 11-5 inches. 

Tet us now suppose that 20 treos of 11°5 inches? diamoter are 
measured and found to have an average height of 50 feet, and 
that the table gives the tree-cotfficiont for this height as’ -60. 
Tho cubic contents would then he 

65°62 x 50 x -60 = 25,969 enbic feet. 

Taking, now, two height-classes, tho one comprising all trees 
of 10 to 114 inchos in diameter, the other of all thoso which are 
$2 to 13 inches in diameter, thoro would be for the former a 
sum of basal areas 
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100 x “545 + 200 x -601 + 250 x +660 +180 x “721 
= 469-48 square feat, 

‘The number of trees is 

100 + 200 + 280 + 180 = 730. 

Therefore, the average basal area of a tree of this class is 
469-48 = 730 = -643 square feet, which corresponds to a dia 
meter of 11 inches. 

Supposing that fifteen trees of 11 inches diameter are found 
to give an average height of 45 fect, and that the tables show 
for this height a iree-coefficiont “62, the cubie contents of the 
whole class would be 

469-48 x 45 x-62 = 18,099 cubic feet. 

Tho contents of the second height-class would be calculated in 
the same manner, as follows :— 

A= 200 x 785 4 140 x 852 4 180 x +922 = 896-14 square fect, 

Tho number of trees is 

200 + 140 4 180 = 470, 

‘Therefore, the basal area of one tree averages 396-14 + 470 
= '843 square feat, which corresponds to a diameter of 125 
inches, epposing that ton trees of this diamoter are selected 
and found to have an average height of 55 feet, and that the 
tables give a trea-coi'fficient “58 for this height, the cubic contents 
of the class would be 

89614 x 55 x “58 = 12,687 cubic fect, 

Consequently, the contents of the whole group would be 

13,099 + 12,637 = 25,736 cubic feet. 


B.—METMons OF ESTIMATING THE CONTENTS OF GROUPS INVOLY- 
ING THE DIAMETER-MEASUREMENTS OF ONLY A PORTION OF 
THE TREES. 


IV.—Br neaxs oF Test-Prors, 

By this method, only a portion of the trees in a group are 
moasured, the contents of the remainder being deduced from the 
result, Any method employed in estimating the contents of 
whole groups may naturally be employed in calculating the con- 
tents of test-plots, 

Tho object of employing testeplots only, is of course to savo 
time and oxpenso, It is a mothod which is very often omployed 
in this country, oven for very irregular exploitable groups, be- 
dauso Tndian forests are genorally vory extonsive and of small 
value when compared with the arca they take up: the staff of 
officers is also genorally too amall to employ more exact methods. 

Tn choosing a test-plot, care must be taken to select a pico 
of forest high is representative of the whole group. On hill 
sides, for instance, it would generally not do to take the Jowost- 
lying portion, nor the highest ; the estimate would probably be 
too he in one caso, and too low in the other : tho test-aroa should 
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be taken somewhere botwoen the two extremes. A good plan, 
especially for large groups of irregular forest, in which average 
portions ato very difficult to select, is to divide the whole into 
Tib-groups in the manner described in tho last, sub-section, 
treating them soparately, and having a test-plot, for each one, 

An elongated reotangular atrip is the best shape for a plot, 
as that fori is gonoraly most likely to enclove am anorage 
section of forest, if tho latter i at all irregular. 

“As a rule, not less than three-quarters of an acre should bo 
taken 28 a testplot. Tho reetangles can be quickly eat off by 
means of a cross-siaff, but the marking-off of plots is a slower 
process, owing to obstruction by trees, than might be supposed, 
Thd if will often be possiblo to ostimate a whole group of known, 
area as quickly as a plot of half its size, which has to be marked 
oul, As rogarde the maximum limit of size, that cannot be fixed 
before handy ib must depend on the degree of irregularity and 
the size of the group, but probably, it will seldom be found neces- 
sary to exceed four or five acres. 

There are two ways of estimating the contents of groups by 
monn of teatplots) By the one the ares of the group and the 
test-plot must be known ; by the other, these data are not required. 

‘By tho former, the cubie contents of the test-plot and its arca 
hee tecwm, the eubio contents of the whole group will bo 
found by the proportion e” $e tie" ta. 

‘When o'== contents of the whole group. 
hat of the plot. 

@’= area of tho whole group. 
a= area of the plot, 
Consequently 


gf ey ES, 
By the other method, all trees in the group are counted 3 a 

“tost-plot is then selected in a suitable purl of the group, and the 

trees on it aro measured as well as counted, Then, if 

number of trees on the test-plot, 

numbor of trees in the group, 

the cubie contents of the trees on the test-plot, 

c= the enbic contents of the whole rou, 

tho contents of the whole group would be found by the pro- 

portion of 26 tt 2 
From which we get 


ea eee, 
lass 

No doubt this mothod is more likely to give accurate results 
than tho former ; unfortunately it is also much more trouble- 
somo to carry oub, as all trees in the group have to bo counted. 
But if all trees are to be counted, it would not take vory ntuch 
fonger time to measure them as well, whereby still better results 
might be oxpected. : 

(To be continued). 
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Iw 1877 Mosers. Flicho and Grandeau, Professors at the Neney 
Forest School, published in the 11th Volume of the “Annales 
de Chimie ot Pi sigue,” Gh series) an important paper on 
the changes whiel ‘place in the leaves of the Austrian Pine, 
Pinwa Lavicio var, austriaca. Theit experiments were made 
jn 1875, and in May, when the Jeaf buds of that year were not 
Yet dovelopel, the Teaves of the preceding. years measured as 
follows +— 


Leaves of 1874, length 70 m, m. 


” 1878, 5 83 4, 


” 1872, 4, 9 oy 


thns showing a suocossive inorease in length. This, it is trae, 
might have beon apparent and might havo been caused by au 
exceptionally Tavorable season in 1872, 0, less fevorable season in 
1878, and a still less favorable one in 1874. As a matter of 
fact 1875 must have been more favorable than 1874, for the 
leaves of that year (1875), which in June had attained 38—53 
m, m., were in September 74—78 m. m, long. They woro 
taken from the same treo. More detailed observation published 
lately by Gregor Krans, a German Botanist, which will be 
noted further on, shows conclusively that the leaves of pines 
continuo to grow after the close of the first year, and do not 
attain their full size until the second, and in some cases until 
the third year. 

‘The groat value of the experiments made by the two Profes- 
sors of te Nancy Forest School, consists in this, that they show 
the suocessive changes which take place in the chemicat con- 
stitution of tho loaves of this pine from their first development 
to the ond of their life. It is not possible in this place to do 
‘more, than to advert to the main features of the results estab- 
ished by theso researches, which may briefly be summed up as 
follows 

First.—Older leaves are richer in solid matter, The percent- 
ages in weight of water, and other volatile substances in the 
leaves of different ages examined in 1875 were as follows :— 


Leaves formed in— 
1875 contained in June 1875 70-6, in October 57°6 per cent, 


1874 ” » 68 ” ee) 
1873 » 85 » Boy 
1872 ” wh » Moy 


The four yenr old leaves of 1871 in May contained 40 per cent. 
of water and other volatile eubstances before they dropped. 
‘Sccond,—Oldor leaves are poorer in nitrogenous substances. 
Third-—Older leaves contain a larger proportion of ash, 9s 
may bo seen from the following figures :—~ 
1 
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Leaves formed in— A 


1875 contained in June 1875 1-6, in October 1-9 per cent. of ash. 
18 28 


1874 ” ” » no» 
1873 ” n 8 w 88 oy on 
1872 ” » 82 ie <3 ” » 


‘Tho four year old leaves of 1871, examined in May 1875, before 
they dropped, contained 4°6 per cont. of ash. 

‘ourth—Those constituents of the ash which are the com- 
panions of nitrogenous substances in plants, vic., phosphoric 
acid, sulphuric acid and potash, form a smaller proportion of 
the ash in old leaves. thus the ash of the leaves examined 
gavo the following percentage of phosphoric acid :—~ 


‘The ash of leaves formed in— . 
1875 contained in June 1875 28, in October 14 per cent. 
" 13 


1874 pow tL » ” 
1878 oy oon » Woy 
1872 ” no» Y wn Woy 


‘The ashes of four year old leaves of 1871, examined in May 
1875, before they fell, contained 6 per cent, of phosphoric acid. 
‘Fijih.—Limo is the chief of the constituents of the ash, which 
shows an increase in older leaves, a8 may be seen from the fol- 
lowing figures 
‘The ash of leaves formed in— 
1875 contained in Jane 1875 15, in October 45 por cent. of lime. 


1874 » on 8B BT og » 
1878 » on 64, » Boy » 
1872 68, » WH on ” 


and the ash of leaves four year old of 1871, examined in May 
1875, before they dropped, contained 69 per cent. of lime. 
Similar results have been obtained by Covenwinder with the 
Jeaves of Prunus Lauroceramsa, the common evergreen Cherry 
Laurel. His oxperimonts were reported to the “ Académie des 
sciences” of Paris in February 1878, and an extract was in- 
sorted in tho “ Revue des eaux et Fortts” of 1878 (page 161). 
Young leaves were found to contain 32 per cant, of nitrogenous 
substances, while old leaves, probably more than a year old, 
contained only 11 per cent, And of the mineral substances 
phosphoric acid formed 1:7 per cont. in tho now, and only 03 
per cent. in the old leaves, while lime was more plentiful in the 
old than in the young leaves. 
From theso experiments and from others, which have given 
similar results, tho conclusion may be drawn, that leaves of ever- 
roen trees have different functions during different periods of 
their existence. Leaves just formed, of all. trees, evergreen as 
woll as deciduous, have their walled cells, which are full of nitro- 
enous substances, and they absorb oxygen and emit carbonie acid 
in the same manner as seods during the process of germination. 
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Later on, during the remainder of the first and during subse- 
quent years, their chief function is to carry on the procoss of 
assimilation, they absorb earbonie acid from the atmosphere 
and emit oxygen, until at last towards the ond of their life, the 
Process of assimilation seems to slacken, and they seem thus to 
some extent to serve as store houses for substances which are 
no longer needed in the living treo. 

Tho researches lately published hy Gregor Krans* are limited 
to tho continued growth in iongth of the leaves of evergreen 
trees. The result as stated by him is, that the leaves of ever- 
green Dicotyledoneous trees, such as Quercus Ilew and Suber, 
Rosmarinus, Buus, Myrtus, Ligustrum japonicum, Fucaly; 
and others, attain their full size during ‘the frst year of their 
oxistenco, and thal this is also tho ease with the species of 
Cedrus, Abies, Teuga, Picea and other Conifers, seve the Pines, 
Mathiou was aware of this, when writing his excollont “ Flore 
Forestiére.” In the third edition of 1877, page 440, the subject 
is montioned in the following words :—* Les fenilles des Coni- 
feres s’accroissent fréquomment pendant tonte Ja durée de leur 
porsistance, de sorto qu’elles sont @autant plus longnes, qu’elles 
sont plus agées.” Gregor Kraus bas now further established 
this remarkable fact by a sorios of acenrato mensurements for 
anumber of species, of which the following may be quoted as 
instances :— 


Section Pinaster (2 leaves in a sheath). 


Length in mom. of leaver, 


Lyear 2 years 8 years 
oa a, olde 


Pinua aylucatria, 15 years old, we 45 49 
fs 8°, terminal shoot, 75 9 
7 8, side shoot, 70 61 
Pinus Laricio, old tree, we 188 160 
#6 young plant, 130 185 a 
Pinus Pinaster, i 60 B90 120 
Pinus Pinea, terminal shoot, 82 120125 145 
¥ side branch, . 85 120° 180 


Section Tweda (3 leaves in a sheath), 


Pinus insignis, Dong, 80—85 105-110 120 


Pinua canariensia, we 184 162 
* Section Cembra (5 leaves in a sheath). 
Pinua Strobus, JcOh70 Boe Se 


Exceptions are, however, not wanting; thus when young 
weakly plants get stronger, tho leaves of provions years aro 
shorter than those formed ‘after tho plant had become more 


* Botanische Mittheilungen von Gregor Kraus, Halle 1885. 
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vigorous, Again, leaves formed in exceptionally favorable sen- 
sone are longer than leaves formed in ordinary yonrs. 
Professor Kraus furnishes direct proof of the continued in- 
crease of leaves by a scrics of observations, which show tho 
rowth of leaves, one and two years old, during the season. 
& this it will suffice to quote the following made in 1878 on 
a tree of Pinus Pallasiana, 15—20 years old, 


Tass ot oe Lyeer old, 2 years old. 
Mey 9th, i 167-9 
28th, 11 1687 
Jane 18th, 87-0 169° 


Monsnrements of cells made by Professor Krans in one and two 
year old loaves of Pinus Laricio and Pinus uncinata, show that 
tho increase in length hore described takes place chiefly in the 
Dnsal part of the leaf, which is included in the sheath. 

Tt would be a matter of considerable interest, to examine the 
Indian Pines and to ascertain, whether they show a continued 
growth, Tike the species here named, as well as to examine tho 
changes which take placo in the chemical constitution of their 
leaves during their existence. It would also be intoresting, 
to ascertain whether no other evergreen trees in India show a 
continued growth of their leaves. Tho hope that some of my 
friends and former colleagues in India may find leisure and op 
portunities for making these researches, has induced me to bring 
forward the subject in the “ Indian Forester.” 


Boxy: D. Braypts. 
January, 1886. 


LIGHT GRAZING IN RESHRVES. 


‘Tne experiences of “A, J. 6.” ng relnied at page 560 of tho 
December Number of tho “ Forester” would appear to have beon 
gaitored in tropical forests, such as thoso in Assam or Oudh, 

ad ho seen as many of the plains forests of the Panjab he would 
not, I am sure, so readily give his opinion in favor of grazing, 
however “light” in the reserves. In tropical forests it may 
do littlo harm, nay even some good, but there can be no doubt 
that it is simply destructive in every way in such plains forosts 
as the Rakhs of the Panjab, though perhaps he may say it is a 
misnomer to call them “forests” at all! This, however, does 
not effect the general question on which, I for ono, have a strong 
opinion that, unless absolutely necoseary: for the wants of the 
villagers, no grazing of any kind should bo allowed in reserves. 
"There may be increased danger from fire by keeping out grazing 
rigidly, but in time as the trees grow up the grass will dio down, 
under their shade, or be so small and thin ine very little dam- 
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tige ean happen oven should a firo consume it. So many 
dangers follow in the wake of grazing, that it is far better to 
keep it ont altogether. As for what is termed “light grazing” 
I do not believe in it at all, because with the small establishment 
available, it must sooner or later become heavy to the last degree. 
T will now take the argumonts of “A,J,C.”" in order, and say 
what my experience has taught me with reference to each of 
the points raised :-— 

(1). Tcannot agree with this, I have seen the contrar 
ail forests, and in the Panjab Rakhs it is most deci- 
dediy not the ease ; ther, the stricter tho resorvation 
the hetter the reproduction, In short I do not be- 
liove that anything absolutely prevents gormination, 
though with long grass there may he'less of it, still 
this is quite sufficient to ro-ttock a blank area, in time, 

(2). Nor can I agree with this, my oxperionce is that cows 
and bullocks make no distinction between a young 
seedling and a blade of grass. Of course if the grasa 
is say 5 to 20 foct high thore will be very little gor- 
mination, but then cows and bullocks wil hardly eat 
down grass of such dimensions, 

(3). This is true no doubt, in such “ open glades” there is 
very little natural reproduction, and these must be 
ro-stocked artificially, but does A. J.C.” mean us to 
understand that natural reproduction in these places 
will ng a matter of course follow Hight grazing 

(4). Wo havo no actual data to prove this, at presont it is a 
more statement that “one fire in a protected forest, 
causes moro injury than a very long period of light 
grazing” ; for my part I would prefer to run the 
risk of fire than have grazing of any kind, 

(5). How can it bo said that “all this valuable grass is 
wasted and dostroyed each year” if fires are kept 
out it is not destroyed, and if it simply dies down, 
it is not wasted as the soil is enriched by it. If it 
is of uso to the villagers, then they might be allowed 
to cut and carry away as muchas they want, as is 
dong in hill forests. 

(8). The revenue lost. by prohibition of grazing is generally 
counterbalanced if, the good accruing to ho foros 


growth. 
(7). If there is hardship inflicted on the neighbouring people 
hy closing to grazing, then, oither when the forest 
was reserved an insufficient area was set aside for 
them, or they have bred more cattle, and it has thus 
become inentficient ; the first can he remedied by us, 
and the second by the villagers themsolves ; it mnst 
be borne in mind that the more grazing ground they 
can get the more cattle will they breed, and after a 
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fow yonrs of so-called light grazing, it will bo fonnd 
practically impossible to’ re-closo the forest, for not 
Only will the villagers claim a right to graze as before, 
Dat they will insist upon it to Keep their cattle, now 
largely increased in numbers, from starvation, " Petic 
tions will go to Government, and tho end of it will 
bo that we shall have to givo a right mado possible 
by our own folly. It is of mo use to say that they 
can be made fully to understand in the first instance 
that we are at liberty to turn them out whenever we 
like, they will fully agree to this at first, simply to be 
allowed ‘to graze, but when the time comes, they will 
ask “where are we to go now.” I have actually 
experienced this ; for only two years, L allowod gra 
ing in a resorve, and as it was necessary to hogin 
planting operations I gave the villagers notico. to 
Tuit, explaining that when T gave them pormission 
it was only for n short time as they know. This they 
readily adinit, but simply sey * Yos, we know it was 
only till you requived to plant, but we cannot live 
unless ws are allowed to go on grazing,” and go on, 
ovor and ovor again with “damnable iteration” til 
T for ono am fully determined never again to be led 
into such a position, 
(8). Tdo not see that one pie of fire expenditure would be 
savod, what would be less expended on cutting lines, 
&o,, would bo compensated by the necessity for in= 
eretsod vigilance on our part both to provent fire 
inside the reserye and to ensure that the “light 
grazing” did not become too heavy to be borne. 


J. G. MoD. 


LIGHT GRAZING. 


Twas vory glad to seo in your last Number a letter on the 
interesting subject of “ Light Grazing.” 

Your correspondent is an ardent ndyocate of it, and appa 
rently wishes to introduce it in the forests under his charge in 
opposition to his Conservator’s wishes, for surely nothing elso 
could make him wish to have Conservators bound down on 
professional matters by a G. ©, Bach forest differs from its 
neighhour, and the question of how much grazing may be 
allowed must be settled in detail after wo have gained the 
requisite knowledge by actual experiments carried out accord- 
jng toa definite plan, and the sooner these aro set on foot the 
Letter. What is wanted is to fenco off a series of 50-acro blocks 
in tho forest, and put five cows in one, ten in another, fifteen in 
another, &e., &e., and carefully watch’ the result, and at the end 
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of 5—10 years we shall know what amount of 
allowed in that particular class of forest. Of 
ments brought forward by “A.J. C.” those which bear upon 
the point at issue have not yet been proved, aud some of them 
I think are not capablo of proof. 

Nothing Imt heavy grazing keeps down the grass, and the 
effect of light grazing in every caso that I have observed is to 
keep down tho grass in cortain parts while it grows just as tall 
as ever in other parts. The cattle have to be Sept together to 
prevent their straying or their being carried off by tigers, and 
the net result of “light grazing” in the forests that I know 
is that one part is heavily grazed ovor and tho rest left alono. 

‘With regard to argument (3) it is well known that a con- 
siderable area of our forests was at no very remote period under 

ermanent cultivation, and it is not probable that the former 
inhabitants when leaving those parts took the trouble to plant 
thom up for the benefit of a future generation. 

Thave never yet seen a definition of “light grazing,” and 
should be very glad to sco one, by a competent authority, in 
your pages. We know that heavy grazing means admitting 
sufficient cattle to ont up the wholo of the available grass, an 
that this genorally results in the destruction of all seedlings that 
happen to be on the ground at that time. “A.J. 0.” seems to 
have jumped at the conclusion that with light grazing all the 
grass will be eaten and all tho seedlings left. But judging from 
what we know the more probable result would be the removal 
of one-half of tho grass and one-half of the seedlings, leaving 
suiloent ‘grass to Sil the remaining seedlings if it happens to 
catch fire, 


“Kona Dora.” 


NOTE ON CONES OF PINUS LONGIFOLIA, &e. 


‘Trew is now no doubt that the seed of this species takes about 
two years toripen, I say “about,” as from tho persistent nature 
of the cone which remains on the tree long after the seeds have 
fallen, it is difficult to say when they are ripe. ‘Tho following 
facts I have established, viz., that the cone first appears in 
February or March ; that twelve months after it is still a small 
immature cone about one inch long ; the ripo seed falls in July, 
drut seed may be best obtained by picking the cones in Februar 
or March; tha cones ara persistent for a very long time, for 
hnve seen them of four ages on one tree, first the infant. cone, 
second a cone one year old, third a ripo cone, fourth an empty 
Beraiatent old cone? Tho malo flower appears I think about 
january, and the pollen falls in March. Uhl tho deodar, male 
flowers and fomale cones are found on tho same stem. I gather 
from my obsorvations that deodar takes 14 months, kail 18 
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"months, tor CA. Smithiona) & months, sai (A. Webbiona) 8 
months, chil 24 to 27 months to ripen the seed, but should be 
glad if any of your roaders can vority this from what they havo 


absorved. 
J.C, MeD. 
12th January, 1886. 


WOOD FOR DOG-CART SHAFTS, 


‘Messrs, Dykes and Co., Coach builders, Calcutta, have appliod 
tous for information as to any timber which could replace 
lancewood for dog-cart shafts, 

‘They hold the opinion that Sundvi (Brertera littoralis) is the 
only Indian timber which approaches lancewood in its qualities. 

‘tis possible that Dhamin (Grewia vestita) from Northern 

India, or Bole (Morus lavigata) a beautifully grained wood, al- 
most exclusively used for paddles and oars in’Assam, would sorvo 
the purpose, and if Messrs. Dykes and Go. could procure speci- 
mens of the latter from the Conservator of Forests, Assam, and 
would inform us of the results, it would he very useful, 

Dhamin timbor is well known, being used for Kabars! carrying- 
poles as well as shafts, and wo will supply Messrs. Iykos and Co. 
with some specimens. Male bamhoos are also largely used .ns 
shafts in North-West India. We hope that some of our readers 
will give further information on this subject in our pages. 


WOOD FOR CIGAR BOXES. 


Mn. Sutherland, care of Messrs. Murray and Co., Meorut, has 
heen enquiring for a good wood for cigar boxes resembling 
Spanish codar, of which he says that a considorable quantity 
could he used in trade, 

‘We enn only suggest Ziin, Nim or Bokain from Northern 
India, but as some wood from other provinces might be pro- 
erable, we hope that the matter will receive tho attention of our 
readers, 
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ON THE INFLUENCE oF Fongsts upon CuimaTs.—At the meet- 
ing of the Royal Metsorological Society, held on Wednesday, 
the 16th instant, a paper on the above subject, by Dr. A, Woei- 
kof, was read, of whic the following is an abstract :—The exis- 
tence of an influence of forests upon climate has often heen con- 
tosted, and the question remained for a long timo unsettled, 
Lecause meteorologists were conient with principles of too gene- 
rala character, ‘Tho first step towards a sciontific investigation 
of the subject was taken by the establishment of the Bavarian 
Forest Meteorological Stationa, the results of which have been 
ublished by Professor Khermayer, The excellent example of 
‘Davifla wad“aooh followed by Gormany, France, Switzerland, 
Italy, and other countries, Asa general result it was found 
that during the warmer season (1) the air and earth tempera- 
tures were lower in tho forest as compared with contiguous 
woodless places ; (2) their variations were less; and (3) the 
relative humidity was greater. 

Tho following details, referring to the amounts of evaporation 
from April to Soptember, are quoted as being of special impor- 
tance :— 

Inthe Tn tho Pere 
‘Open, Rareste centages, 
Inches. Inches, 

16-28 520 812 
1319 6260 211 


Eastern France, 
Alsatian Moun! 


Baveria, 622 939 
Brandenburg, : 642 245 
Eastern Prossia, at By 478 210 
Silesian Mountains, ses 417 250 


Tt will be therefore seen that the evaporation from a free sur- 
face of wator in the open was everywhere more than double, and 
even aboye three times that in the forest. In Bavaria, the eva- 
poration from soil saturated with water was observed. This 
amonnted in the same seven months to 16-07 inches in the open, 
6:26 inches in the forest without dead leaves, and 2-44 inches in 
the forest with them. ‘This experiment shows that the evapora~ 
tion in the open is 64 times as much as in the forest with the 
covering of dead leaves. The influence of the forest on the dimi- 
nation of evaporation from water and ground is so great that 
it cannot be explained by the lower temperature of the warmer 
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ronths only by greater humidity, or even by the shado: one 
Influence which bne hitherto beat too Hille regarded is especial- 
ly important in effecting this result, wiz, protection from the 
wind by the trees standing closely together. This Inst eause is 
probably moro important in its effects than all the others put 
together, 

The diminution in wind force which is caused by the prosence 
of trees ia well known, although we have unfortunately no nu- 
merical data with reference to it: but it could easily be investi- 
gated by the erection of anemometers. It follows also, from the 
Jaws of ‘Mtechanies, that if this diminution of the wind by forests 
4s especially evident in the lower strata of the air below the tops 
of the trees, it cannot cease above them, but owing to the so- 
called viscosity of the atmosphere must extend to a considerable 
height, so that the motion of the ait is weakened up to five or 
even ten times tho height of the trees. This indicates the ex- 
tent of the favourable influence which forests must exert in 
maintaining the humidity existing in air or soil ; and naturally 
tho donsor tho forests and the higher tho trees the greater is 
this Influence. But if this question is incontrovertible, the 
same cannot be said of the influence of forests upon rainfall, 
&e, ; an influence which is as often asserted as it is denied, 
Hitherto there bas only been one series of observations giving 
comparable yalnes and aneintained a sufficient length of time, 
viz, that in the neighbourhood of Naney. These observations 
indicate a considerable influence of forests on the increase of 
rainfall. The explanation appears to he that in winter the effect 
of forests upon rainfall should Le unimportant in the climate of 
Central Enropo—the difference of temperature and humidity 
Detween forest and ficld being very small, and tho amount of 
vapour in the atmosphere inconsiderable, ’ The observations, 
however, show that during this season the forests reecive much 
more rainfall, &e., being accounted for by the following facts :— 
(Q), In winter the clouds being at a lower level than at other 
seasons, the obstruction caused the forest to the motion of 
tho air must then considerably affect their motion ; the air will 
consequently be foreed upwards, and ata time of great. relative 
humidity a small ascent anffices to produce condensation of tho 
yaponr. (2), In winter damp west winds are moro frequent, 
and the rainfall is of longer duration ; hence the greater im- 
portance of forest influence, In spring and early summer the 
effect of forests upon the increase of rainfall is much diminished, 
‘Decanse at theso sensons there is considerable ovaporation from 
the surhwes of fields and ineadows : probubly more water eva~ 
porates than from a given oxtent of field than from an equal 
surface of forest, taking into account tho evaporation both from 
crops and tho soil. ‘Towards the end of summer and the begin- 
ning of autumn tho soil of the fields is considerably dried up, 
corn is ripe and evaporates but little, while the surfaces of tho 
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Jeaves in the forosts still eveiporate freely. Conditions then are 
more favourable to an increased humidity of the air in tho 
forests, their immediate vicinity, and heneo to more copious and 
frequent rainfalls. Other kinds of condensation of vapour for 
which forests are especially favourable oxist, Tn winter lar 
quantities of hoar-frost collect upon the pine trees, which as 

air gets warmer and damper soon falls, increasing the amount 
of snow on the ground, In warm and moist climates, especially 
in the tropics, dew collects so freely on tho surface of leaves as 
to full in largo drops and wet the ground. In this manner a 
considerable amount of tho water evaporated during the day 
returns again to the earth in the form of dew the following 
night. 

‘orests retain the water from rain or melting snow much 
better by the covering of dead leaves, mould and moss, and only 
allow a portion to run off superficially when larger quantities of 
water fall; the remainder porcolates gradually, and much of it 
is utilized ia evaporation from the trees. Alehough forests, espe~ 
cially the dense Inxurious forests of the tropics, cannot, of course, 
exist without a coriain supply of water, yet tho time when the: 
receive it is of little import fo them. A good instance of this is 
the Lencoran forest, on the west coast of the Caspian Sen, 
where vegetation is more luxuriant than in any other part of 
Enropo ; for amass of climbing plants encircles the trees so that 
it is always humid in the forest, and yot here the rain curve is a 
subtropical one, very little rain falling in summer, but large 
quantities in autumn and winter. The water is stored up in the 
forest, so maintaining evaporation during summer droughts. 

In Uppor Assam also, during tho four months November to 
February, little rain falls, but the evaporation of the forests 
keeps the air damp. It would appear that the influence of 
thick forests of warm regions upon rainfall is such that, if the 
geneval climatic contitions are opposed to ram no rain falls, 
even where extensivo forosts exist. ‘This is the ease when the 
wind is constantly descending, or blows from cooler and dryer 
quarters—as from November to February in Assam, when 
north-east winds prevail, Tf there is a strong wind from war- 
mor and dumper quarters, and especially if i¢ has an ascend 
ing motion, the conditions are fayourable for rain, whether 
forest, field, or steppe predominates. Weather types ave yory fur 
from being always eo strongly defined. Frequently, in the 
cinity of the Equator, the winds are variable or local : or calms 
prevail, Under such conditions dense forests must be favour- 
able to rainfall for offering an obstacle to the wind’s movement 5 
they canse the air to ascend ; since it is alrondy damp, conden- 
sation ensuos, With the same direction of wind there would be 
little or no rain in woodless regions. During calms and clear 
woather, after a long drought, tho ascending current over 
forests is much more humid than that over unwooded districts 
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where the ground is dried up, and vegetation withered. Hero 
then are conditions again more favourable for rain produetion ; 
in the former case even calms alone may cause rain with an 
asconing: current ; an example of this may be quoted in the 
case of the frequent afternoon thunderstorms in well-protected 
Alpine valleys. 'Tho correctness of the above remarks is proved 
dy the frequent earlier commencement of rain in the tropical 
forests, 

These considerations show that in the western portions of the 
Old World extensive forests materially influence the tempera- 
ture of neighbouring localities, and that the normal increase of 
the temperature from the Atlantic Ocean towards the interior of 
the continent is not only interrupted hy their agency, but thoy 
caso tho summér to be cooler in regions situatod further in tho 
interior than thoso nearer the sea, 

Honeo forests exert an influence on climate which does not 
cease at their borders, but is exerted over a greater or less dis 
trict, according to tho size, kind, and position of the forests. 
Hence it naturally follows that man, hy clearing forests in ono 
placo and planting others in another, may considerably affect the 
climate. Many incline to the idea that, as forests incrense pre- 
cipitation, it would only he necossary’ to plant in ordor to re- 
move deserts from the arth’s surface. A person funiliar with 
meteorological questions will, of course, not asstme such an 
extreme position. If the forest economizes rainfall, stores it. up 
for along timo, and even to a certain exten inerenses precipi- 
tation, many parts of our earth aro nevertheless too dry to su) 
port them, forest vogetation requiring much water. On tho 
othor hand, thin forosts and such as consist of an excess of waxy 
trees, which diminish evaporation, are certainly able to survive 
in dryor climates than thoso consisting of troas closer together, 
which evaporate more freoly but the former have less effect in 
moderating heat and drought than the latter. On the other 
hanil the widespread opinion that no forests ean exist whero 
none existed at the time of the appearance of civilized man is 
open to doubt. ‘The success of forest enltare in tho Steppes of 
Southern Russia, the Prairies of North America, and the Pampas 
of South America sufficiently prove the untenability of this 
opinion. If afforestation has not hitherto assumed large di- 
mensions, it is moro as a question of economy rather than one 
of climate, 

Other growths, such as corm, or the use of the land for pas- 
ture, dey have Loon more remunerativo to private individuals— 
human life being of but short duration as compared with that of 
trove, 

Tf thera be only a certain amount of rainfall, no matter at 
what time of the year it oconrs, forests flourish. ven long 
periods of drought are much less injurious to forests than to 
meadows and folds ; and the impossibility of forost culture in a 
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country is not, due to the occurreneo of ruiness perf pro~ 
vied ‘hat copious precipitation ills in other months — Tiber 
Lradea Journal. 


‘Tim Nonrn-Wast or New Znaann.—An interesting pamphlet 
on tho North-West of New Zealand aya uew fivld for emigrae 
tion has recently been published by Messrs. Bean, Webloy & 
Co., of Foster-lane, Chenpside. 'Thé author, Mr. Alfred Cooko, 
Yarborough, says that he does not holieve “there are fifty 
eople in England who know anything whatever, definite or 
indefinite, of the prosent state of tho extreme north-west of the 
colony.” Regarding the culture of the olive and mulberry, 
Voth ‘are said to bo as yet only in their infaney, and it is to be 
regretted that the early settlers introduced wrong descriptions 
of both these trees, the result boing that though the plants have 
rown well, and shot up into large trees, they are not adapted 
for the orchard, or for successfully rearing silkworms. On the 
snbject of orange culture the necessity of securing a site which 
can be readily drained, and which is not too much exposed to 
the westerly winds, is pointed out. “A thoroughly good site 
of land for an orangery is a fortune to a man, while an unsuit- 
able locality may be the means of causing irreparable failure. 
With a suitable site, and other favourable circumstances, the 
orange crop will pay four times hotter than any ather erop 5 
seventy trees should grow to the acre, and providing that the 
grower sells his crops at even 6d. pet dozen (a very low esti- 
mato), a large stm per acre is obtained. A single tree in New 
Zoalagd hae been Enown to yield 3000 oranges. ‘The. vine, 
each, and various other well known fruits, frow to perfection.” 
the following account of Kauri gum from Dammara Australia 
will be interesting 

The Kauri tree is described as the most valuable and finost 
trees in tho Southern hemisphere, and from it exudes a soft 
gum, which hardens on contact with the atmosphere, and fos- 
filises in the ground in the course of years. How long it may 
have been in the ground no one can say, but it is found on the 
sand hills whero no trace of a tree remains, in tho coal-beds, in 
a district where the Kauri treo does not now exist, and in larga 
tracts of country from which ovidently the forests have been in 
ages past burned from off the face of the earth. ‘The discolour- 
cd canition of some of the gum dag up from several foot 
below the surfice of the ground indicates that the trees wore at 
one time exposed to the action of fire. ‘The gum-fields ara 
partly in the hands of tho natives and partly in those of Kuro 
peans, but thoy are mostly the property of the Government, 
who haye hitherto been in the habit of putting up to auction 
tho right to dig gum on these fields. It is out of tho power of 
aworking-man to bid a lump yum for the right to dig gum 
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over an area of 20,000 acres of land for a term of two years, 
and tho result is that the right of digging for gum falls into the 
hands of some merchant ot storekeeper, to whom all who dig 
on the land are compelled to sell at a price fixed hy the lessee. 
This method of leasing these landa is not hy any means an 
equitable one. The first thing a gum-diggor hus to do is to 
purchase a spear—that is a piece of round iron pointed at the 
‘end, about 3 feet 6 inches in length, fixed into a wooden handle, 
this he can get on eredit from the storekeeper—as likewise a 
apade, knife, somo flour, sugar, and necessaries on the condition 
that he sells his gum to him. If the storekeeper is the lesseo of 
the gum land this isa matter of course, ‘hus provided, the 
digger, proceeds to the gum field (a gort of moorland it would 
be called in England), builds a shanty of Raupo or Palm Fern, 
and commences to spear the country for gum. An experienced 
digger will know the likely spots’ for a good find, and ean tell 
by tho feel of his spear as it touches a liard substance undor 
ground whether it is gum, wood, or stone. If he thinks it is 
gum he digs it up, puts iin his kit or basket, and goos on. 
‘Phe gum as it comes from the ground is covered with dirt and 
rust, and every pioce has to he scraped with a knifo until the 
gum is fairly clean, A good deal of judgment has to be ex~ 
ercised in this matter, because if too much is scraped away tho 
digger loses weight, ‘and if not enough he reeeives a less price 
on account of bad scraping. Gum is also obtained in the forest 
from under the trees, and even from the tree itself. The best 
gum is very clear, like amber, and hard, but thero aro many 
sorts and varying prices. Though the average earnings per 
week of the gum digger is from £3 to £4, a man has been 
Amown to earn as much as £20, Ho has to work very hard, 
exposed to all goris of weathor, digging all day scraping his 
gum at night and cooking his meals between while. 

Tho trade in Kauri timber is also very important, and gives 
employment to a large number of hands, ‘The Kauri forests in 
the district are of very large extent, and it is stated, at the 
prosont rate of supply, will last about another 200 years. Tho 
timber is of very great valuo, and is recognised in New Zealand, 
and Australia as most usefal for all sorts of purposes—house 
building, shipbuilding, masts and spars, railway sleepers, farni- 
tare, de. It is very durable, and easily worked. The treo 
grows toa height of 100 feot without a jib, and mensures an 
average of 5 fect diameter. ‘Trees have beew found measuring 
achain in circumference, but such trees are of no value to the 
purchaser, as they are too unwieldy to handle and cut up. In 
all Kauri forests there are found at intervals trees of enormous 
size, which stand alone in their grandeur as parent treos to the 
less unwieldy generation around them. In thie forests the youn, 
troes grow readily, bul so soon as the purent trees are fell 
and removed, a fire sooner or later clears the ground and they 
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perish, Altogether the Kauri is perhaps the most important 
tree in New Zealand. 

Tho exportation of the fungus, Himneola polytricha from New 
Zealand has frequently of late been commented upon. Mr, 
Yarborongh speaks of it as a branch of indnstry only pnterad 
upon by children, who make a good deal of pockst money by it. 
‘the fungus is bought from the collector, aller being dried, at 
pels varying from 4d. to Sd. per pound, and is exported vid 

‘an Francisco to China to be used by the Chinese as an in- 
gredient for soup. In 1882 tho export of fungus was 400 tons 
weight, valued close upon £19,000.— Gardener's Chronicle, 


‘Tax Tzax Movorowy 1x Buruwa—In continuation of the 
letter which I lately sent you for publication, I will now give 
Particulars, as far as I can ascertain them, as to how the row 
originated between King Theebaw and the Bombay-Burma 
‘Trading Corporation, Limited, rom what {can gather, that 
company had two distinct contracts with the Kings which bors 


the following stipulations with regard to forest duty, say— 

No, I Contract was for Duty 

per log. 

Dugyia, faultless logs, from 8} enbits and upwards Ra. 

in girth and 17 to 26 onbits in longth, =... 10 0 

Do. faulty do. doy ws : 78 

Do, do. —_ under 84 cubits, ... ms 60 

Do. faultless do. do. ws 6B 
Long loozars, 84 cubits in girth ond upwards by 

16 cubita in length, ss. ES 6 8 
Short do, 12 to 16 oubite, wee i. 
Yard pieces, 94 cabila in girth and upwards by 28 

to 35 onbite in length, fai : 0 

Mast pieces, above 85 cul length, » 80 0 


No. IT Contract was for 


Lump sum of one lakh rupees, commencing August 1882 and 
running for five yoars from that date, covering logs under 
3 cubils in girth—so called yathits and short logs undor 12 
eubits in Tength—so called stumps~without, a lon as to 

irth, Now the Burmese aver that the Bombay-Burma Trading 

lorporation passed a number of logs under the No. IL lump 
sum contract which should have gone under the No. I contract, 
thereby causing 2 loss of” forest duty to the King, and this has 
been the cause of the row. The Burmese say that the out-put 
out of tho forest showed the following results for the last three 
‘yours, vic-—In 1882 out of 26,000 logs there were passed under 
Zontract No. 1, 23,000 logs. In 1883, out of 83,000 logs there 
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were passed under contract No. I, 17,000 logs. In 1884, out 
of 42,000 logs, there were passed under contract No. I, 20,000 


logs. 

Probably hofore this appears in print, King Theebaw may 
already have beon deported to a quiet corner in India, and. the 
estion may already have been decided as to whether it is to 
fe ennezation or a ‘protectorate, ‘That annexation pure and 
simple would undoubtedly be the best for the country is admit- 
ted by every one who knows anything about Upper Burma. 
Should danesation have been decided. upon, Government should 
in all fairness to those engayed in the teak trade, make a most 
searching dnquiry into, the leases of the Corporation, and find 
out whether this firm did take any undue advantage under the 
same, If it is proved that the King has beon done out of any 
daty really due to him, in such a case Government should 
confiscate all the logs now lying ready for removal in the forests 
and award no compensation whatever to the Corporation, I do 
not know in how far reports current a few years ago are true, 
and which were to the effect that the Toca Government con- 
stantly warned people going to Upper Burma to trade that 
they did so at their own risk, and that in case of any complica~ 
tions arising with the King at Mandalay the British Govern- 
ment would not recogniso any claims. There ean be no doubt 
that the Corporation were running great risks, and that they 
must have boen aware that a hitch might ocour some day. 
However, these risks wore run by a company of morchants and 
traders whose seat is at Bombay, and who, to judge from the 
enormous dividends declared your after year, must have reaped 
most handsome benefits from their investments, This is matter 
for consideration, should it hereafter be found that the Corpora- 
tion is entitled to some compensation. Whatever plan be hit 
upon after annexation, none could be better than that Govern~ 
ment should at once place tho whole of the forests in Upper 
Burma under the Forest Department. In no caso should it be 
allowed that the Corporation remove any of the logs now felled, 
and it could readily be ascertained what compensation they 
should got for such logs. Tho Forest Department would be 
able to sell theso advantageously either at Tounghoo or bring 
them down to Rangoon, whera ‘there would be moro buyers. 
There would, of course, be some delay in getting the Forest 
Department to organise the proper working of the forests but 
at prosent stich delay would only be beneficial to those engaged 
in the teak trade, as just now the Buropean as well as the 
Indian markets are gluited with the article, and a year or two 
of short supplies of logs would be a decided advantage to all 
concerned, As for allowing the Corporation to carry on their 
Jeases until they expire, such would never do, as by their mono 
poly they would kill all the free trade in teak at Moulmoin and 
rain no end of people who have for a long number of years 
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existed by it, It stands to reason that Government should give 
the preference to the interests of the large community, and not 
favour at their expense a trading company whoso shareholders 
favo ne other inigrost in Burma. ‘The old saying might here 
be fitly applied ; The lock and not the sheep ought to be the 
shepherd's care.”—Trctona Granpis.—Pioneer. 


Upren Buna Arrarns.—-Since writing my last lotter to your pa- 
per recently, matters in Upper Burma have progressed rapidly, 
Pat althougls Thocbaw has beon deposed no positive declaration 
hag as yet boon made whether the country is to he annexed or not. 
‘The state of things now ereated shows more and more every da 
that the only proper course is annexation : not only ‘will such 
ho hailed by’ the bulk of the peaceful inhabitants, but it will 
also once and for ever settle the matter, and ahave all hecame 
within a reasonably short time a groat benoit to trade, Of 
what honefit could a puppet king be is a question which has 
already heen discussed and dismissed as one unworthy of eon~ 
sideration, and which in the end might prove unpleasant whon 
the military energios of England will all have to be eoacentrated 
elsewhere. There should be no half-measures, as such would 
not he any improvement upon the state of things which existed 
during the reign of King Theebaw. Tately there have been 
strange rumours as to the utterances made by sellinformed 
Government officials as to the value of retaining Uppor Burma, 
and they are said to have come even to the conclusion that the 
likely revenue and expenditure would leave a deficit on the ad- 
ministration of that country for some years to come. On makin 
inquiries as to how such estimates were arrived at, it was foun 
that for the forest revenue only 43 lakhs of rupees had been put 
down. This shows at once how unreliable this estimate must 
apponr in the eyes of thoso who have any practical Imowledge 
of the country. ‘This sum is not more than the Bombay-Burma 
Trading Corporation hithorto paid to the King of Burma! 
Everyone knows that it waa never intended that they were to 
‘ot the timbor ¢o cheap, and that they had to pay large sums in 
e way of incidentals, Doos Government intend to favour the 
Corporation and let them have the teak logs at the prica of fire~ 
wood? [shonld say such is the inference which must be drawn 
From the forogoing estimate of forest revenue. Let ns, howaver, 
deal with what ean be done by tho Forest Department in the 
near future. Making a rough estimate of the logs which during 
the last fow years have been worked out of the forests in Upper 
Burma, and allowing for an improved system under the Torest 
Department, at Jeast 100,000 logs of decent sizes should be 
worked out annually, and taking these at an averngo value of 
Bs. 50 cach, and deducting Rs, 10 per log for working expenses, 
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there should be left 40 lakhs of rupees for forest revenue, and 
which is irrespective of other forest produce, such as Kutch, 
caoutchouc, sticklae, &e. Surely such a revenue under one head 
J, and thore aro other sources of reve- 
ime become important. Some time ago 
I saw it stated in one of the leading Indian newspapers that 
Mr. 8. G. Jones, tho Manager of the Bombay-Burma Trading 
Company, had been requested by General Preniiergast to econ 

ny the head quarters of the expedition to Mandalay, and loft 
For Thayeimyo on the Lath November, to give information, and 

robably to aston movements, "General Prendergast stated in 

is proclamation that war was being made for the sake of the 
Corporation, but the foregoing is another favour bestowed on 
that Company, and from if it infors that they are to be allowed 
to go on atonce with their forest operations. This should not 
be allowed until a most thorough inquiry has been made and a 
proper decision arrived at as to whether that Company took any 
unfair advantage of the lato king or not, ‘To assert and to 
prove are iwo different things, and it would certainly be a most 
erying shame to allow an ex parte decision in this very import. 
ant matter. It will never do for Government to allow it to slide, 
and the sooner the investigation takes place the better. As has 
already beon published in several newspapors, the Corporation 
have gecured somo very extensive coniracts for tenk required for 
barracks, &e., in Upper Burma, which were given ont without 
any tenders having heen invited, thus ignoring entirely the other 
owners of saw mills at Rangoon, aid the more numerous ones 
at Moulnein, who may have been able to supply the timber on 
cheaper torms. ‘This does look as if in the eyes of Government 
the Corporation are the acknowledged monopolists of teak, and 
that other firms in the trade count for nothing. Mr. Bernard 
has not yet shown that he is the friend of Moulmein, and cer= 
tainly inthis case he would appear to be the one of the Corpo- 
ration, Free trade and no fayour should always be the motto 
of Government— Pioneer, 


Fonrsmy.—The report of the proceedings of the Select Com- 
mittce on Forestry which sat during tho past summer does not, 
perhaps, throw any more light on the condition of forestry in 
this country than was possessed before the appointment of the 
Committes, for the substance of the ovidence given is for the 
most part to be found in the various works and reports on for- 
estry that have appeared from time to time daring the past few 
yeats ; nevertheless the evidence of such men so well versed 
jn forest conservancy, especially with regard to India, as Dr. 
Cleghorn, Col. Michiel, Col. Pearson, and Mr. W. G, Pedder is 
of much value, as it brings together in a colleeted form inform= 
ation that has hitherto been much scattered, 
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The subject of forest produce is one that is but little under 
stood or even thought of by people in general, It is supposed 
hy most people to relato only to the supply of timber, which 
indeed of itself is of very great importance ; but when we con 
sider tho other products—stich as gms, resins, oils, fibres, and 
such like—the enormous money value becomes more apparent, 
as well as the great importance of the forests as sources of many 
absolute necessities of life. ‘The evidence of Col. Michael fully 
illustrates this, and is especially valuable from this point of view. 
Taking the subject of Indian timbers alone, the value of teak 
was fully set forth when it was shown to be tnequalled for the 
backing of ironelads and for ship-building generally, as offering 
the greatest resistance of any known woods. Questioned as to 
whether teak was capalito of being hrought into this country as 
a commercial article at a remunerative profit, Col. Michael 
replied that, judging from the prico realised for some logs sold 
at the Forestry Exhibition at Rdinbur, gh and from other in- 
formation obtained, no doubt existed that the trade in teak 
might bocomo a very remuncrative one. It was shown further 
that in 1883 £647,000 worth of teak was imported into England ; 
hut Col. Michael’ also touched upon what, if put upon a proper 
footing, might equally, or perhaps more so, become a source of 
revenuo to India anda boon to this country—namely, the in- 
troduction of the more ornamental woods for cabinet purposes. 
Thore is, of course, always a steudy demand for British-grown 
timbers such as oak, elm, ash, maple, &., but these have to bo 
supplemented by foreign woods of n more ornamental eharactor, 
and of these mahogany, rosewood, ebony, satinwood, and such 
like aro the best known. From amongst Indian timber treos a 
long list might be made of woods which are now almost un- 
known out of their native country—such, for instance, as the 
Fast Indian cedar (Cedrela Toona), which is a reddish-coloured 
woot with a splondid wavy or feathory figure ; the tree is also 
found in Australia, where the wood is highly valued; the 
padouk (Pteroearptts indicus), tho deop-red-coloured wood of 
which attracted so much atiention at the Hdinburgh Exhibi- 
tiun last year ; tho Malabar Kino tree (Pterocarprs niarsupivm), 
also a finely-marked deep-red wood, several species of ‘Termina 
lia, durable woods of a brown colour with darker brown mark- 
ings. Many others might be mentioned, but the most beantifal 
of all the Indian woods for its ornamental charaeter is the Chit. 
tagong wood (Chickrassia tabularis). This is of a brown colour, 
with transverse lighter silvery-brown wavy markings, which 
import to it a varying depth of light and shade, which, when 
polished. imparts a Peesla ‘and toring Tae ‘All these 
woods take a high polish, and would be invaluable for cxbinet- 
work, Fino spocimons of those and many ‘others are in the 
collection of Indian timbers exhibited in the No. 3 Museum at 
Kew. 
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On the question as to tho durability of the Scotch fir (Pinus 


ayleestris ‘ol. Pearson gave an opinion which is worth quoting. 
fe says:— I think myzolf that as the valuo of the foreign im- 


ported timber increases as ie must do ay the quantity diminishes, 
peoele will come to ppreciate more the Scotch fir, because 1 
{now many barns which have boon boarded with Scotch fir for 
twenty years, und which are standing perfectly well: but it is 
convenient to get the imported boards ready sawn out, and 
where the people can get them cheap they do not pay attention 
tothe Sco and honte-grown timber. But, speaking for my- 
self, T should say that Scotch fir i a perfectly good wood as 
long as it is sufficiently mature, and I tink sx foreign. wood 
hecama dearer, as it will in a few years, English timber and 
Scotch timber will become of a value which it has not now.” 

On tho general subject of the proposed Forest School Col. 
Pearson oxpressed himsolf in favour of a Chair of Forestry at 
tho Edinburgh University, but he furthor stated that he kad.no 
actual faith in lectures in the school unless illustrated by prac- 
tical instruction. Tf,” ho says, “you toll a man in the lecture 
room that stich and stich consequences will take place, and do 
not show him the consequences on the spot, he does not believe 
anything about it ; it goos in at one ear and out at the other : 
he will think it all nonsense ; but if you want to impress your 
teaching upon him, you must take him out into the forests and 
show him the operations of Nature.” Regarding the extent or 
seapo of the School, Mr. Thiselton Dyer, in reply to Sir Edmund 
Toresare whathor he would not make the School of Forestry 
applicable to India and the Colonies as well as to our own 
country, said, “T should like to get all the fish possible into the 
not, and if we had stich a school, to make it as useful as possible. 
T think it is surprising, considering how large is the interest 
cof tho English race in forestry, that except in India we havo 
taken no kind of activo interest in the subject : although we own 
more forests in the world than any other race, we are at present, 
except in the most piecemeal fashion, absolutely washing our 
hands of the wholo business,” Mr. Dyer, in hig evidence, fur- 
ther pointod out by way of illustration a fow of what are usually 
called the minor industries of forest produce, which in the 
aggregat Yoeomo of consierable national importance 

L ix lo be regretted that the Committco was not nominated 

at an earlicr period of the session. ‘Tho first sitting was on 
July 14, and at the two subsequont sittings on July 21 and 24, 
Wwitnosses only wero examined. The roport of the Committes 
refers to tho impossibility of concluding their investigations 
during the Session, and “recommends that a Committee on the 
same subject should be appointed in the next Session of Parlia~ 
ment’—Jons R, Jacksoy.—Nature, 
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Cantar planters of the Nilgiri district have been much exer~ 
cised with regard to tho cheap sale of firewood hy Government 
to the detriment of private enterprise, and have addressed a 
petition to the Governor of Madras, protesting against the ac- 
tion of certain Government officials in this respect, ‘Thoir 
complaint appenrs to be— 

(a). That the Forest officer of the Nilgiri district takes 
contracts for the supply of firewood at low rates, 
lower than have prevailed for 40 years—and that he 
has taken a contract to supply dry wood at Re. 67 


per ton. 
(6). That in order to obviate the extinction of the planting 
enterprise, Government must “ prohibit its. officers 
from taking contracts for the supply of firewood, 
and selling wood to private parties,” and confine 
them to tho supply of “ Government brick-fields 

and other kindred requirements,” 

Tho Collector of the Nilgiris is of opinion that some of the sig- 
natories of the petition are engaged in planting firewood trees 
for sale to the public, but that the majority have only sufficiont 
for their own requirements; and that by the retirement of 
Government from the field, the price of firewood would be raised 
so high as to cause serious hardship to the poorer consumers. 
Looking, therefore, from the consumers’ point of view, the 

ticipation of Government in this enterprise can only bo 
looked upon with satisfaction. On tho other hand, however, 
the petitioners say that “ thera is now a considerable amount of 
wood available for the public,” and it may be inferred that if 
Government enters into competition with them, private enter- 
prise must go to tho wall. It further appears that sixteen per- 
sons obtained allotments of land aggrogating 508 acres in 1869 
for fuel plantation, and it is to these grants that the petitioners 
refer. The Collector, however, points out that tho land of four- 
teen persons, representing 428 acres, has beon resumed, in con- 
sequence of the grantees having failed to plant it; and that 
only two persons retain their land to the extent of 77 acres, and 
that oven in theso tho planting has beon imperfectly done. 
Under these circumstances, the Collector upholds the partici- 

ation of Government in this enterprise, and denies that the rates 
Fave been unduly lowered. To our mind, the petitionars hava 
failod to make out a strong case. If they have neglected to 
utilise properly the land granted to them, they cannot expect 
the consumers to submit to pay high rates, when, by Govern- 
ment stopping in, they are enabled to buy firewood, at cheaper 
rates. The Government of Madras have, however, taken 2 moro 
liberal view, and after consulting the Conservator of Forosts, 
Lave issued’ the following order, which should meet the case on 
both sides — 

The Government observe that large State forests are main- 
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tained in this country for reasons of paramount importance to 
tho community. The thinnings and loppings of theso forests 
must be disposed of somehow, and there does not appear to be 
any difforencs in principle between selling such euttings whole- 
sale and selling them by retail, The Governmont coneur, 
however, in the opinion expressed hy the Conservator that for 
reasons of departmental convenienee, it is desirable to substitute 
sules on tho plantations, if possible, for the existing eystem. 
They resolve, therefore, fo direct that for the present the system 
of sala at the Government depdt be maintained with the modi- 
fication that deliveries at houses should cease, but that after 
November 1st the cuttings on plantations and sholas, in com- 
partments to bo set apart for the year, be sold by auction in the 
manner proposed by the Conservator. Should this experiment 
prov successful the depdt will bo closed, but a reserve of one 
thousand tons should still be maintained ready for sale, in casa 
tho artificial advantage now to be conforred on cortain private 
growers should result in an unduo raising of the price of fuel to 
the prejudice of the poorer classes. "The issue of tickets for 
hend loads to bazaar purchasers will continue as at present.— 
Indian Agriculturist. 


Brouvava Laxp.—This ‘howest colony of “Bechuana,” or 
whatever its ultimate titlo, lies in the heart of temperate Africa. 
Its official limits are “the parts of South Africa situate west of 
the boundary of the South African Republic; north of tho 
cofony of the Cape of Good Hope ; east of the 20th meridian of 
east longitude; and south of tho 22nd parallel of south lati- 
tude.” It is situated on the great central backbone of Africa, 
and is for the most part a plateau of from 4,000 to 6,000 feet 
above the sea level and healthy to a degreo for Europeans, a 
feature incontestably proved by the medical records of General 
Warren’s expedition, Entering the district from tho south, the 
general character of the country is that of open and undulatin, 

Dining, for the most part bare of forest troes, but dotted wit 

patches of camelthorn scrub, This lasts for about 100 miles, 
after which the country becomes pleasantly and at times densely 
‘wooded, except when it is mountainous, as in the neighbourhood 
of the “stony ” towns of the chiefs Gasseitsi and Sichele. The 
main cause of this absence of trees lower down is the enormous 
demand for wood created when the diamond diggings made 
Kimberley a populous centre, using endless steam engines. It 
is commonly reported that for 10 years evory day there entered 
‘Kimberley about 100 wagons, each carrying on the average 20 
trees, chiafly cut up in these districts. Coal during this period 
was from £14 to £18 per ton. It is hoped that this indiscri- 
minate wood-cutting will be stopped by the now administration 
at all events, it will not proceed at the same Tate now, inasmuch 
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as the completion of the railway to Kimberley will reduce the 
price of cou! by a third and ink it as ehoap eg wood fetehed 
rom necessarily long distances. This absence of wool or dan- 
got of its absenoa must he rectified, or the conveniences of Jife 
will be much curtailed. At Khanza, the town of the Bamang- 
ketsi tribe, and again at Sichelo’s Town, the Missionaries have 
planted (reed in thelr ganlons ; and although theso are not 12 
years old, I found very flourishing and woll-loveloped specimens 
of blue-gum, apple, pear, peach, cherry, vine, loquat, fig, pome= 
granate, mulherry, quince, orange, lemon, citron, banana, and 
others.— Times, 


Casvanmva Truoun.—In your issuo of Saturday last, you ré~ 
ferred to a letter from the Honorary Secretary of the Madras 
‘Agri-Florticultural Society to Mr. Thorowgood, Chiof Engi- 
neer, Madras Harbour Works, suggesting that casuarina timber 
might be utilised otherwise than by being used for firewood, 
yattioulary by being set on ond as blocks for paving level 
crossings over the Harbour Works Railway. Mr. ‘Thorowgood 
has acquiesced in the desirability of giving the suggestion a 
trial, The results of the oxperiment will be eagorly awaited by 
a large class of men who aro proprietors of casnarina planta- 
tions, The result will also be of interest to professional men. 
The industry of casuarina planting in Madras is so profitable, 
and its rearing requires so little oare, that every acre of avail- 
able land bordoring on the seashore is now being planted out by 
the owners with casuarina, And if scope is found for its use 
in any new direction it will givo an additional impetus to this 
industry. Bat, ax Mr. Thorowgood has remarkod, casuarina 
wood will not stand the change from wet to dry. It is liable 
to rot under Jess unfavourable circumstances than teak wood, 
and other oqeally expensive timbers of India, Ono of the chiof 
requisites of paving materials is durability, immaterial of cost, 
for it is undesirable to renew the material more frequently 
than is absolutely necessary, as it blocks up traffic during re- 
pair. T cannot, therofore, bo very sanguine of the suocess of 
casuarin timber as a paving material, But there are other 
uses, which have not occurred to many, to which casuarina 

"Himbor may be put in postions where their strength and dur~ 
ability will not receive such a severe test as in a lovel crossing. 

‘The idea of cntting casuarina logs into planks and_reapers 
has not yot inggesta itself to builders in Madras. But this 
idea was profitably availed of ina largo tile factory on the Wost- 
ern Const, whore it became necessary to devise some plan for 
manufacturing with as little expense as possible, shelves toa 
largo extent for drying the tilos under sheds, An experiment~ 
al attempt was made to saw some casuarina logs into planks 
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and roapers. ‘The rosulis woro as gratifying as they were sur- 
prising. The logs yielded planks one inch thickness and one 
foot in breadth, Several hundred drying shelves wore manufac- 
tured with such planks and reapers. ‘Casuarina reapers wore also 
used for the roofs of the sheds, The saving effected by the 
employment of casuarina wood, in liew of more expensive tim- 
ber, was considerable. The difference of cost in Madras will 
be greater still, as castarina is an indigenous plant of the Coro- 
mandel Coast, while all other timber has to be imported from 
Burma, or the Western Coast, It is the, usual practice in 
Madras to fell casuarina trees, intended for firewood, long 
before they attain tho proper age of maturity. ‘There is a cer~ 
tain age at which each tree reaches its greatest weight, after 
that, the trees loses in weight, but gains in strength and dura- 
bility, until the age of maturity is reached. ‘To dealors in fire- 
wood, strength and durability are of less consequence than 
weight. Hence trees are sometimes cut almost green. Timber 
obtained from such trees lacks strength and durability, and is li 
able to split during tho desiccating process. It1s also prone to be 
attacked by white ants, and is susceptible to tho effects of damp. 
In Madras, seven years are considered sufficient for the full 
growth of acasuarina tree, The timber used for the shelves 
mentioned aboye was obtained from trees at least 15 years old, 
and, when seasoned and sawn, they presented u brown colour 
deeper than that of benteak. If it is desired to utilise casnarina 
wood for like purposes in Madras, the trees must not be felled 
until they attain the full age of maturity, which, from the above 
experience, may bo fixed at not less than from 12 to 15 
years, Casuarina, used as fuel, is obtainable in Madras from Re, 
10 to Rs. 12 por ton, But taking into consideration the longer 

rowth of trees, intetded for building purposes, the cost of the 
timber in square logs inay be set down as Rs. 25 per ton. Tho 
Teast expensive timber procuralle in Madras is mangoe wood. 
Tt costs about Rs. 50 per ton, Casuarina wood will, therefore, 
not be half as costly as the least expensive timber procurable 
in Madras.—H. 


With reference to a letter on casuarina timber signed “1H,” 
published in tho “Madras Mail” of 14th instant, I think your 
correspondent is mistoken when he says that the idea of eutting 
casuarina logs into planks and reapers has not yet suggeste 
itself to builders in Madras. Many years ago I heard that 
Messrs. Deschamps and Co. had constructed the roof of their 
Pianoforie warehouse of casuarina timber ; and a Royal En- 
gineer recently told me he had used it to some extent for rafters 
and reapers, and other inside work, in out-buildings, and it 
sorvedhis purpose well. Wherever roughly sawn timber will suit 
the work, certainly where not exposed to the weather or to the 
attacks of white-ants, casuarina wood might profitably be used ; 
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but where finish is necessary, its oxtromo berdnoss will make 
it too expensive to work, alihough I havo seen some excellent 
articles of furniture mado of it, Your correspondent is also 
in error in his belief that, in Madras, seven years are considor- 
ed sufficient for the full growth of a casuarina tree. It is true 
that planters on a ethall scale, and certain persons who wish to 
mako a show of retums, cut their trees at oven five years old, 
but persons who can afford to wait, and who havo well weighed 
the subject, think that the maximum of profit for fuel is pro- 
bably attained when tho trees aro between 15 and 20 years 
old, though the tress grow long aftor oven the latter age. 
Cortain it is that there are hundreds, and probably thousands 
of trees in tho plantation near Madras of about 15 years old 
and upmards, from which might be ext long and straight planks 
ofa foot broad; and probably the owners would sell them 
standing for the purpose ut lulf the sum of Rx, 25 per lon 
which  H” reckons as their valuo—Madras Mail, 


a 


Is tho island of St. Holena, the white ants were, it is supposed, ac- 
cidentally introduced from the coast of Guinea, about 20 years 
sinco, Jamestown was devastated, the cathedral and the books 
of the public library were destroyed. Everything in the town 
mado of ced was more or less injured, imperilling the lives of 
larga numbers of the 4,000 inhabitants, fn the Government 
stores it was found that the moist traces of the insect on the out- 
side of the tin cases caused very speedy corrosion of the metal, 
and enabled the insects to make their way in and devour the 
contonts, doing many thonsand pounds damage. The Governor 
of St, Holena applied to the Lords of the Admiralty for the best 
mode of finding the ant’s nests, and effectually destroying them, 
tnd also as to the description of timber which has proved to be 
Jeast susceptible of injury from tho insects ; these inquiries hav- 
ing been referred to- General Hearsey and the Entomological 
Society, it was decided that Lae nests must be sought in che plains, 
that if the ants once effected a lodgement in the walls of a 
house, the walls themselves must be taken down before the in- 
sects could be got rid of. Steeping timber in a solution of quick 
Timo, will prevent the attacks of the insocts, and impregnating 
the timber with creosote has been found a preservative. In 
Western Australia, where white ants abo and destroy all 
buildings and furniture to a great extont, the wood of the 
mahogany tree has been found proof against the ant’s attacks : 
while in the Amazon country, whore the house walls consist of 

sts with crossed laths filled up with mud and covered with 
lime and coment, the houses, if washed over with a solution of 
arsonicated soap will be preserved from attack.— World of 
Wonders. 
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New Tannro Matanzats,—Wo have received from Messrs. T. 
Christy and Co., of 155, Fenchurch Street, a sample of some 
finely-ground babul pods (Acacia arabica). The sample is of 
geod, ‘uality, giving as much as 31°88 per cent. tannic acid. 

@ had previously analysed several samples of these pods, but 
they were all with the seeds'enclosed ; and as the seeds were 
vory largo and heavy, wo advised our correspondents to pick up 
the pods when quite ripe, so that the seals might be easily re- 
moved, thus lossening expenso in freight and rendering the 
material more valuable. In this instance it has been done, and 
will, wo believe, pay the shippers. Our friends would do well 
to communicate with Mossrs, Christy and Co., who state that a 
shipment is en route and may be expected shortly. The bitul 
hark is in common use with the tanners ef Hindnatin and athar 
countries ; in some cases they use nothing else. Tho supply is 
unlimited, and as it is without doubt one of tho finest forms of 
tanning, we trust some of our readers will f° out of their way 
to try this new material, and not allow it to lie neglected at the 
docks, The colour it imparts to the leather is lighter than oak 
bark, Wo neod hardly say that wo shall always be prepared to 
encourage the import of any new material, If enmples are sent: 
to our office, our Jaboratory will bo open to receive them and 
report thereon.—dLeather. 


Jim inSea nny duliive the -aidinbey. nf mare Tay bnd-of take 

in whose honor they were planted. But if it is something to 
make two blades of grass grow where only one was growing, it 
is much moro to have been the occasion of the planting of an 
oak which shall defy twenty scores of winters, or of an elm 
which shall canopy with its green cloud of foliage half 28 many 
generations of mortal immortalities. I have written man 
verses, but tha host pooms I have prortuced are the trees 
planted on the hill-side which overlooks the broad meadows, 
scalloped and rounded at their edges by loops of the sinuous 
Housatonic. Nature finds rhymes for them in the recurring 
measures of the seasons. Winter strips them of thoir ornaments 
fad gives them, as it wor, in prone transaton, and aurmer 
reolothes them in all tho’ splendid phrases of their loafy 


Inge. 

iat are these maples and beeches and birches but odes 
and idyle and madrigals? ‘What aro these pines and firs and 
sprnees but holy hymns, too solemn for tho many-huod rai- 


ment of their gay dociduous neighbours ?—Otiver WenDELh 
Houmes. 
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FOREST ORGANIZATION FOR BEGINNERS. 
(Continued from page 56). 
RECTION III—ASSESSMENT—(continued). 


C.--MutHons oF ESTIMATING TIE CUBIC CONTENTS OF GROUPS 
INVOLVING NO DIAMBTER-MEASUREMENTS, 


V—DBy Eve. 


Tn estimating the contents by eye, the assessor walks through 
the group from end to end in several directions and estimates 
either the contents of each tree singly, or the contents per acre 
of the whole at 2 glance, from experience of the cubie contents 
per acre of trees growing under similar conditions of height, 
age and environment. In the latter case, he has to make allow-" 
anco for blanks. Lf each tree is estimated singly, the assessor 
has to mark every one as he proceeds with the bark-blazer, or 
with paint, so as not to estimate the same tree twice. 

Even whon carried out by men of long experience, estimates 
of this kind may differ from the actual quantity by 50 per 
cent, or more. Tho method should not, therefore, be employed 
for seedling-forest in any case in which a certain degree of 
accuracy is essoutial. IC may, however, sometimes suthice in 
estimating the contents of young seedling-groups which are 
not destined to be exploited during the current period (of, gen~ 
erally, 10 to 20 years), and also for estimating tho yield of 
coppicesforest, In tho former cago, the quostion will generally 
be not so much what the present yield of a group is, as what it 
will be at the end of its revolution ; but this is 2 problem which 
cannot be solved for many years in advance, fortunately a rough 
estimate is all that is generally needed in such cases, and much 
Jess accurate methods will often suffice than ara iecessary, ar 
desirable, in tho case of maturer groups. 


° 
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VIL—By wane or Exrenienriat Tanrzs. 

Experiential tables consist in tabular statements showing the 
yield por acre of a species from yer to year, or from period 
to period. Besides being useful for estimating the contents of 
ammixed groups, they may be employed in a variety of ways 
for other useful purposes, as, for instance, in the determination 
of the most advantageous revolution, in fixing the current, past, 
and prospective increment, as well as the quality-class, of a 
group at measured by its yield at any given stage of its growth. 

in valuing forests for purposes of tuxation, commutation of 
rights, &., statistical data of this kind are indispensable for 
the solution of certain problems. 

It is desirablo that they should contain columns showing, at 
least, for various average ages, (L}, the peu per acre of main- 
cuttings, and (2), the average height. To this may he added, if 
required, information regarding (3), the yield of thinnings per 
acre, and (4), the aggregate basal area per acre. ‘The sum of 
basal areas is not necessary for determining the enbie contents 
of groups by this method, but it may be used to determine the 
quality-class of a group. ’ It is usual to have four or five such 
classes, each one orresponling to certain yields per acre ac- 
cording to their yields from period to Period, and if itis found 
that the troos on m test-plot fa a group whose class we wish to 
fix, is about 50 years old, with an ayerago height of 60 feet, an 
aggregate basal area amounting to 150 square feet per acre, and 
that theso quantities correspond pretty closely to similar data in 
the tables for a group of, eay, the best elass, then it may be taken 
for granted that the yield per acre is about tho same in hoth 
casos, and that, consequently, the quality-class is also the same. 

A question which kas sorely troubled compilers of tables is 
how to fix the class which shall correspond to a given yield. 
The usual method pursued until comparatively recent year has 
heen to select fairly well-stocked groups of various ages from 
amongst the worst, to measure them after thinning, and to giva 
the averago resulis per nore as the yields of the first class. The 

‘eld of the best class is similarly determined. The yields of 
intermediate classes aro then determined arbitrarily, to tho best 
of the assessor's ability, by examining groups which ho thinks 
aro of the required quality, or thoy are interpolated in arith- 
metical progression between the best and worst yields. Of 
course, it would not he possible, nor indeed expedient, to deter 
mine the volumes of groups of every age from year to year b 
actual measurement ; groups of very different ages (16, 21, 30, 
86, 45, 51, 60, 68, 75, 83, 91, for example) are therefore, taken 
for experiment, and the yields of intermediate years interpolated 
arithmotieally. In the tables, the yields are then shown at re- 
gular intervals of 5 or 10 years. 

The following method, which is certainly one of the best, was 
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first employed by Baur when constructing tables for beech and 
spmice, A nnmber of gronps of all ages and classes in various 
parts of tho country, or tract, for whose forests tables ara to he 
constructed, aro selected, endeavour being made to take as 
neatly as possible the same proportion of good, medium and bad 
caps, and to avoid abnormally good, or bad, ones. Thoy 
should be fully stocked, and the test-areas not less than thiree~ 
quarters of an acre each, nor should Jess than 80 such plots bo 
taken for each class, or, supposing that five classes are decided 
on in any case, 150 altogether. If any require thinning, they 
should be thinned to the usual extent, The remaining trees are 
then measured to test the yietd of main-cutting : the quantity of 
timber and firowood, the mean heights, ages, and coéfiicionts, and 
tho sum of basal areas, being ascertained (by Draudi’s method) 
for cach test-plot. The station and condition of each group are 
also described, ‘The average yields, &e., per acre aro then do- 
duced from the above data. ‘The increment in height during 
the past five years is also determined for each test-group : this 
information is required for determining the height-curyes, The 
operator may then proceed to determine the cubic contents for 
all ages graphically. For this purpose, a straight lino (abscissa) 
is drawn parallel to, and near the bottom of, a sheet of paper, 
and divided into as many equal parts as there are years in the 
average age of the oldest group. ‘The divisions, represonting 
one year each, are numbered successively from left to right, and 
Jines (ordinates) drawn at right angles to the abseissa from them 
to the top of the paper. The cubic contents per acre of the 
experimental groups are then marked off on the ordinates on 
a suitable ecalo, from points on the abscissa corresponding to 
their respective ages. The number of cubic fost in any group 
corresponds fo, the length representing that. group's ordinat, 
the distance being marked off by a dot, or circle, which should 
be numbered 80 as to correspond 
mental group. 

To determine tho limits of the classes, the highost points on 
the ordinates aro all joined together in one line, and the lowest 
in another lino, both lines meeting in the year 0 of the abscissa, 
as shown in the diagram. These lines represent, respectively, 
the highest and lowest limits of the classes. The positions of 
intermediate class-lines are fixed by dividing the portion of the 
Inst ordinate which joins the two class-lines, into 2 number of 
equal parts answering to the number of classes required. If 
there aro to be five classes altogether, four distances will have to 
be inserted. Curves are then drawn joining each of these 
paints with the point 0 of the shselssn. Tn drawing out the 
frst two lines, an angular zig-zag arrangemont should he avoid- 
ed, a gentle curve being maintained, which will sometimes pass 
above, and somotimes below, the points they should intersect. 
In this way abrupt variations, which aro not natural, are elimi- 


to the number of the experi- 
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nated, and a more average result js chisined., Tf any of the 
testagronps aro foun to be representa by strikingly long, or 
short, ordinates, they should he left out of consideration alto- 
gether in drawing the curves, the object being to avoid extremes. 
‘The paces between the lines represent the ranges of the classes 
The groups whose ordinates terminate in the second space from 
the fop belong to the third class, for instance, supposing there 
are four classes, 


2080900103 Years 


Fignre illustrative of the graphic method of finding the cubic contents of 

groups—for four classes. 

‘Tlie average cubic contents of a class will then ovidently be 
found by drawing a curve through its centre from the last ordi- 
nate to the point 0, The average cubic contents of a group 
50 years old of the 4th class will, therefore, be found by mea~ 
suring the length of the ordinate ‘number 50, to the top conti- 
muous curve, that length on the seale being the equivalent yield 
in cubic feot of an average group. 

The other data which have been collected, may also be regu- 
lated by means of a system of curves, Baur found that the 
average heights always correspond to the class to which a 
group belongs, and that the heights are, therefore, at once the 
simplest and most reliable means of ascertaining to which class 
a group belongs, The trath of what Baur and others consider 
they have demonstrated Ly direct experiment may be shown 
to bo probable in anothor way. lixtensive experiments seem to 
have proved, for instance, that if the average ages and heights 
of two groups, of the same species and similar as regards density 
and treatment, be the same, their form-coéfficients will also be 
equal; bué if the heights, ages and coéfficients of two such 
groups he equal, the remaining factors on which their volumes 


FOREST ORGANIZATION FOR BROINNERA, 97 


dopend, namely their basal areas, must also be equal: conse- 
quently, their quality-classes must be the same. 

Baur employs a somewhat different method, for finding the 
average heights, to that just described for finding the cubic 
contents of groups. He lays off the heights, in the sams man- 
ner as the cubic contents are laid off, on ordinates: those of 
test-groups which are first class as regards their eubie contents 
are represented in the ordinates by black circles, or dots, those 
of the second class by blue, those of the third by yellow, and so 
on, each class getting a different colour, In every oase it will, 
ho says, bo found that the heights of the first-class test-groups 
are arranged together in one row, those of the second in another, 
and ao on in ascending order up to the best class, each one hav- 
ing a distinct zone of its own. He then reduces the number of 
these scattered points (in cach zone, of course, separately) by 
taking ono average height for clusters here and there, where 
convenient, indicating the central position of each one by a crass. 
‘Tho orossos in each zone aro then joined in the manner elroady 
described by means of curves, which reprosent the average 
heights of groups for corresponding ages and classes. 

In estimating tho heights of the crosses, that is to say, the 
average heights of the clustors, their heights must first be re- 
duced to one age, when the mean of the whole number may he 
taken as the required height Thus, if a number of groups 
taken in a cluster vary in age from 90—~202 years, it would 
suffice to reduco their heights fo those corresponding to an age of 
96, which is the mean between 90 and 102. Vor a test-gronp 91 
years old, in that case, an increment of 5 years would have to be 
added to its height : for one of 97 years, one year's increment 
would have to he deducted, and so on, which can easily be done, 
becanso the height-increments of test-groups being known for 
tho past five years, and the same rate being assumed correct for 
five years to come, ten year’ inerement may be said to be known 
for each group. ‘The average of the reduced heights would then 
give the avorago height of the cluster for an age of 96 years. 

Hitherto it has heen everally assumed, in thoory at all 
events if not in practice, that experiential tables should’ only be 
employed for determining the contents of groups which are 
well-stocked, and which have received the same treatment from 
youth upwards as those which were usod in compiling tho 
Tablos,Biur, however, claims for his method dat 4 gives re 
sults which may bo safely applied to gronps irrespective of their 
previous treatment, and density, provided that very great acct 
racy is not required, In order to determino the contents of an 
ineompletely-stocked group, it may he necessary to make al- 
lowanee for density : if, for instance, the density of a group 
is ostimated to bo only "7, the yield ‘shown in the tables for a 
fully-stocked group of the same’ quality would have to be mul- 
tiped by -7. 
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In order to find the quality-class of any group, that of the 

grou in the tables most nearly corresponding to it as regards 
ight and age should bo taken as the required class. Tf, for 

instance, a group is 60 years old and 70 fect high, and if a group 
of the hast class of that age should, according to tho tables, hava 
a height of, say, 72 feet, the group in question might bo con- 
sidered to belong to the best class; if, on tho other hand, its 
height ware, say, only 60 feet, it would belong to a lower class. 

Gne of the principal uses of tables of this kind is to enable 
tho organizer to predict the rate of growth of groups. In ox 
timating the yield of a group which Sins to be exploited, say, 20 
years hence, it is necessary to add the prospective increment 
during that periad to its present contents, so that the most ele~ 
mentary systom of managoment may require the construction 
of increment-tables, as they are sometimes called. 

The following table of the yield of spruce of the best class 
was constructed by Baur by the method of curves. He gives 
nlso the yields and other particulars for four inferior classes, as 
well as columns showing the aggregate basal areas per acre, 
which are not given here, the amount of detail which is given 
being quite sufficient to illustrate the method. 


TABLE OF ¥IELDS PEN AGRE FOR SPRUCH; DUST LASS, 
Chie Contents 
M 
A zen pele. ‘Timber and other 
‘a Group. Timber only. | Wood, including 

Group. Branches, 
Feet, Gabie feet. | ___ Cubic feet. 
5 1 ws 215 
10 3 12 572 
cry 8 rat 4,140 
“ 4,601 Vi958 
25 a 1616 2.889 
20 Fy 2,604 B97 
33 4a 3282 Petty 
40 50 4216 892 
45 56 pad 8793 
to 62 6078 7528 
55 or 607 81165 
60 2 TAGS 8309 
65 7 8,108 9,895 
10 83 8,680 8007 
ia et 9282 10,482 
80 92 o1g2t 10,982 
85 25 10,388 11483 
20 98 10897 11983, 
95 toi 11,397 12470 
100 105, 31/508 133899 
105 108 erty 13,398 
no m1 32497 13767 
16 ug 13,085 Mist 
120 15 19442 14.515 
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Remarks, 


‘The current yearly growth in height culminates in the 40th year, 
‘he mean height-growth in the 77th year, 
The current eabie Increment of the timber and firewood culminates in the 67% 


‘Aitd their mean yearly cuble inerement in the 116th yea, 


(To be continued). 
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LIGHT GRAZING IN GOVERNMENT FORESTS ; SOME 
CAUSES INFLUENCING THE REPRODUCTION 
OF FOREST TREES. 


Given that the number of cattle is great in the neighbourhood, 
but that they have already a reasonably suflicient grazing area 
for their purposes, what will be the effect of opening, fora few 
months of every year only, forest tracts at other times closed to 
them? This is the question in so far as the Bahraich Gov- 
ernment forests are concerned, of which a very extensive area is 
kept open to pasture from year’s end to year’s end. Let other 
officers formulate in accordance with the conditions special to 
their districts. 

Let no man generalize in a matter subject to so many extreme 
differences of treatment as a forest. Seeing that the same forest 
will very often require a totally dissimilar treatment at our hands 
for its component parts, the folly of suggesting a uniform régime 
for a collection of districts becomes manifest; but what about 
the folly of that suggestion when intended to include several 
Provinces | 

Surely an officer making recommendations of the kind, recom- 
mendations known to be acceptable to Government for mam 
just and unselfish reasons, exposes himself to be regarded with 
“well-warranted suspicion. 

Wonld the opening of the closed tracts of the Bahraich forests 
for a limited period of the year only have all the effects which the 
advocates af light” grazing claim far anch a course? It is as 
well to remark fora that those who propose this subdued form 
of grazing aro apparently, themselves, alive to the evils of 
“heavy” grazing, sinco they all carefully make the above dis- 
tinction of “light” grazing. 

Evidently then, they only claim for the less severe condition 
that tho evils necessarily attendant on the prosence of cattle are 
here compensated for by advantages and benefits which the total 
exclusion of cattle precludes, 

‘Assuming that this subdued form of grazing is practically 
possible, Iam willing, under oortuin special conditions of forest, 
to admit tho truth of' the above assertion. But only so long as 
this “light” grazing is confined to the tract of forest requiring 
this special treatment, and is discontinued when the object soughit 
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for has been accomplished. In most instances, [ should be ine 
clined to seok for a less dangerous remedy. There can be no 
possible doubt that, under certain conditions of forest, the result 
of excluding fires and cattle is of tho most disappointing nature. 

Absolute failure of roproduction will, in ahnost every ease, be 
doe to some unfavourable stale of lie soil. ‘The Bhinga forest 
in Bahraich is a notable instance of the kind, This sAl forest 
has, in parts, heen strictly preserved during tho past 10 years, 
Yet, you may walk a mile in these closed tracts, without, on 
diligent search, finding more than half a dozen sickly seedlings, 
most of which’ would appear to die off within the year, An 
examination of such parts of the Bhinga forest as ara still open 
to cattle—a very large area indeed, comprising aa it does two 
thirds of the forest—will pre usa good idea of what the closed 
tracts were previous to having been reserved. Tho whole of 
this open forest is much grazed over, so much so indeed that at 
the close of the rainy season there may be saiil not to grow on 
its surface a blade of grass 2 inches loug, unless indeod within 
the protecting influence of some thorny shrub or erceper. So 
mach is this forest grazed over, that il is only through fear of 
soon having no timber wherewith to supply the neighbourin; 
privileged populations, in view of the certain ruin of the rest o| 
the forest, that wo have been induced to close any part of it to 
cnitle, Constant folling—if only of inferior species—unattended 
‘by a corresponding growth of young trees, the disaypearanee by 
natural agencies of old trees similarly unreplaced, excessive 
lopping, bad treatment generally, have denuded very large areas 
of the ‘Shinga forest of all useful forms of timber. “Much of the 

round was covered over with a dense and exclusive growth of 
thorns, Elsowhero, a thick matted turf, that sure nccompani- 
mont of heavy grazing in open glades, opposes its impenetrable 
surface to every kind of seed. Everywhere the ground is of 
an adamantine hardness. 

There are no signs of a vegetable soil. Where not clothed 
with turf, the naked understratum of heavy loam, often a pure 
clay, sands ont yellow and staring, What has become of the 
original rich light soil to which those tall fine old sil trees, still 
many in mumber, are living witnesses? It has passed away 
generations since along with those conditions which, in great 
part, contributed to its presonco, ‘Tho ancient medium in which 
these patriarchs first took root has vanished in the process of 
time, and in the absence of those arrangements which, at a. 
former period, nature had made for its maintenance and renewal. 
Lis diminishing riches have been robbed by successive oxposura 
ta the aun’s heat, stamped ont by the heavy tread of generations 
of enttle, destroyed by fires, washed away by the waters, scat- 
tered abroad by the winds of heaven. During the dry months 
of the year, no dews form on this nude surface, from which all 
herbage is cropped close to the ground. Everything is then 
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dry, paroled, and barren, At Unt period, we find ourselyes me- 
chanically calculating the depth to which the roots of the trees 
must be imbedded that tho latter should Le there and yet live, 
We find no difficulty in realizing the various steps which will 
finally usher this eattle-rnined forest into that condition of 
barren waste which will deny to man even a sustenaneo for his 
flocks. Much of the forest has alvendy reached this stage, 
During the monsoons the waters, not being readily absorbeil by 
this dense compressed soil, accumulates on the surface, inundat- 
ing tho ground at periodical intervals—often to the depth of a 
foot—and carising much sced, notably sil seed, to perish, Stel 
plants as are able to withstand so many inclement conditions aro 
mostly spocies showing a preference for heayy, elayey soils, in 
the monsoon slush of which thoir indi ber-like seeds would 
appear to find a congenial emollient. Bbony (Diospyrce Melan~ 
oaylon) belongs to this class. But well as ebony reproduces 
itself under the above coniitions, cireumstances are too hard. 
oven for so hardy a species, and it grows up, slowly andl pain 
fully, into a short and stunted tree. ‘Thorns alone would appear 
to be here in their element. The wholo forest is Siva hy 
tora and in time it looks as if there would be nothing elso 
eft. 

Let us now turn to a study of the differences between this 
grazod portion of tho forost and the sniall areas that have, for a 
period of ten years, boen protected from cattle, Lt should ho 
mentioned that the whole forest has been preserved from fires, 
tho grazed area, in fact, containing nothing that would readily 
enconrage a conflagration. Tvidently, the condition of these 
closed tracts must, «tt one timo, have been very similar to what 
wo have seen to be the ease outside, since they were not selected 
for their much superior appearance, but for their situation, which 
permitted of their being closed with the least inconvenience to 
the people. It is true that we find hut few young sil on tho 

round, and that these are weak and sickly.” But what about 

it? Nature does not work miracles, For her to da so would 
bo to give encouragement to the abuse of her laws, What 
aro ten years to her? Shall sho hasten because we haye heen so 
foolish as to deal with the work of ages as we would deal with 
acabbage garden? ‘Think of what this soil was before we com- 
menced to exclude cattle from it! Ft is impossible that s4l can 
yet thrive in such a soil as this, at least not without the aid of 
expensive proceedings on our part to further its reproduction, 
eal to relieve the severity of its carly struggles with so man 
adverse conditions, What we do find isa very apparent amend- 
ment in the soil. It is no longer so hard. ‘aters do not ac- 
cumulate on the surface during the rainy season. A thick un- 
dergrowth of leafy shrubs is contributing much to the richness 
of the soil in certain localities, and this cover is gradually exe 
tending over the whole area. “The reproduction of ebony is very 

e 


102 LIGHT GRAZING IN GOVERNMENT FORRSTS. 


foals and the poles of this species are straight and vigorows- 
looking. Every whore, such parts of the forest as are insuffi- 
ciently sheltered are grown over with a dense covering of 
grass, from 2 to 8 feet high; and this grass is saturated with 
moisture during the whole of the winter months, forming in 
this respect a striking contrast with similar open tracts in tho 
forest grazed over. There is no turf to be seen any where, 
and conditions for reproduction aro excellent for sneh species 
ns oan: conform to a soil still very heavy and of indifferent 
quality. 

I have dwelt at considerable length on the subject of this 
Bhinga forest for two reasons. In the first place, J wished to 
show the unreasonableness of expecting tho immediate repro. 
duction of superior species in soils no longer suitable to thom 
in this respect, and secondly, 1 desired to give an impressive 
instance of the rain which must, ander certain conditions, over- 
take soonar or later evory forost burdened with the xnnataral 
plague of cattlo-grazing, even when the cattle do not themsolves 
foed on the species constituting the forest. That grass against 
which so many of us rail, and not without onuso, hus its useful 
purpose. Its absence in over-felled or poor forests is tho one 
great cause of soil deterioration, and, of course, this is synon- 
mous with forest deterioration: The grass is hero but the 
protecting cover given by a thoughtful nature whorewith to 
shiold the soil from the rays of the sun and the action of the 
eloments. It serves to prevent oyaporation, It invites the 
formation of dows, by the aid of which the young plants aro 
enabled to bear up against the subsequent draught of the three 
hot months preceding the rains. Onco reproduction has taken 
placo, tho shelter of the grass is keenly relished by the sal 
seadling, a fact patent to any body who will take the trouble 
of observing seeilings of this species placed in the two oppo- 
site conditions represented by a grazed forest and a forest not 
subject to the action of cattle, In the former case, the seed~ 
lings that have escaped being trampled upon will be found 
to eulfor bitterly from frosts, and then to die off in great part - 
from drought, In the grass we shall always find tho young 
ail seedling looking green and vigorous. I have seen them 
so in grass 4 foct high. 

To admit, therefore, even a moderate number of eattle into 
forests suffering from an ill-conditioned soil, euch as the closed 
tracts in Bhinga, would be a most suicidal thing to do, seein, 
that the soil is there in process of recovery from the curse o 
this same cattle-trampling—always a fatal thing in clayey soile— 
and of having its impoverished surface denuded by the same 
agency. It is necessary, therefore, to always ascertain whether 
the failure of reproduction ling not been due to some other cause 
than the mnere provalence of a dense crop of grass on the ground, 

‘On tho other hand, it is, as already mentioned by me, most 
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truo that the accumulation of grass and leaves in sil forests not 
subject to grazing or fires is often a serions hindrance to tha 
reproduction of that species, if not to other species similarly 
situnted, T passed tho whole of the rainy season of 1885 in the 
Bhinga sl forest, as also a portion of the proceding monsoons, 
with the principal ohject of studying sal reproduction, and the 
circumstances which influence it. 

‘Tho result of my observations was that sil seed in tho closed 
tracts did not, over very largo aroas, como into contact with 
the soil at all. Opposed in this hy its large wings, which helped 
to keep it suspended in tho decaying grass, the s4l seed was 
still further impeded by the solid shield presented by the last 
fall of leaves from ihe neighbouring s4l trees—loaves still tough 
and leathery and pinnod into position by the standing grass— 
the whole constituting a barrier beyond which hardly a single 
sced could penetrate to the soil below. Suspended in this di 
medium waz an immense quantity of s4l seed which, after send~ 
ing out their tender radicles in an exaggerated and vain at- 
tempt to reach tho soil, finally alt withered up and died. Jin- 
mediate contact with the soil appeared to bea “sine qud non” con- 
dition for successful reproduction, The intervention of oven a 
rich mould of decomposed vegetation was not conducive to good 
results, In this latter case, as outside the closed tracts generally, 
the seed rotted from excessive moisture. Given the necessary 
ard indispensable condition of a soil not eubject to inundation, 
‘or to an excess of moisture, the atl seed only germinated and took 
root profusely where nothing opposed its falling in immediate con~ 
tact with the naked surface of the soil, and so long, always aa ite 
tender radicle effected ite entrance into the ground without having 
been unduly exposed to the action of the sun and atmosphere. 

In such paris of the closed tracts as were moderately well 
covered by hve aid of leaty undergrowthe, and in which the grass 
was consequently much less thick, I observed plenty of reprodue~ 
tion of sil, But the most abundant crop of seedlings was to bo 
seen on a tract of 30 acros that had heon burnt during the 
provious hot weather, There were not many sal trees growing: 
on this tract, but for 40 yards—it is as well to observe that sdl 
seed in no instance aproadl in this forest further than 40 yards from 
the parent tree—around every such treo tho ground was covered 
with sil seadlings. 

Outside the closed tracts, much of the ground was inundated, 
go that tho sced thero rotted. Much seed again perished by 
exposure to the sun, and a large quantity was trampled upon by 
cows and buffaloes. Tho ail seed ia as tender a thing as a green 
pea, and tho least touch will break the radicle, which shoots 
forth to the length of am inch very soon after the seed has fallen 
from the tree. [, in no instance, however, observed the seed to 
fall with the radicle already showing. For the same reasons, a 
very short exposure to the sun's says is fatal to tho seed, Un- 


04 TIGHT GRAZING 18 GOVERNMENT FOREATA. 


doubtedly, under conditions similar to those obtaining in tho 
closed portions of the Bhinga forest, where the stock’ on the 
ground is comparatively valucless, 1 should unhesitatingly re- 
commend, as being the best plan to secure the needful repro~ 
du of ail, and provided always that tho quality of the soil 
admitted the hope of this reproduction lending to good results, 
that the whole surface be lurnt over on. the advent of an abundant 
seed year. Under conditions precluding such an extreme mea 
sure as this, I would suggest that the grass be beaten down, and 
the surface soil excoriated by nicans of a heavy beam,* 6 or 10 
feet in longth, with transverso convex grooves ‘to it, and drawn 
by bullocks in imitation of the common hurrow, or roller, every 
where ‘used by cultivators in this country. The work could then 
be directed over such tracts as alone required this remedy. T 
have often observed in sil forests, where the soil was of ood 
quality, what a number of secdlings was to be seen in the tracks 
of carts that had passed through patches of forest in which a 
dense growth of grass had hitherto obstructed all attempts at 
reproduction, 

‘As I have alrenly said at the commencement of this article, 
I seo no objection, under stich circumstances as the ahove, to 
ight” grazing, assuming that it iy possible to confine the num= 
ber of caltle within limits, and that the remedy would not be 
vonstitnted into a continuons one. In the latter case, the bene- 
fits contributed hy cattle in one part of the forest would be out- 
balanced by the number of seedlings killed, or mutilated in an 
other, while the evils of surface hardening, and the certain risks 
of fire, conseijient on allowing the publi¢ into the forest, would 
he always present. 

Speaking of tho Bahraich district only, T um positive that T 
should not ho able to confine the number of cattle within the 
limits defined by a subdued form of grazing, such as would he 
required for any special purpose of thinning out the grass. 

t isevident to mo Hiab a o of the kind denuded by 
the advocates of “light” grazing, if applied to the now closed 
portions of the Baharich Ciovernment forests, would have the 
following consequences :— 

1. There would be a now incentive to breeding cattle on the 
part of tho cultivators living off the forests, and whose principal 
grazing grounds the latter are. The present grazing dues aro 
nominal in amount, and the facilities tor evading” payment, 
altogether aro numerous, and generally iaken lvantage of, 
The tending of cattle itseli is, therefore, not, only a very pro- 
fitable occupation, but a task moro congenial to the people 
‘than the drudgery atiendant upon agricultural pursuits. Al- 
ready a number of cattle are maintained by the population, to 
a considerable distance from tho forests, that is greatly in excess 
‘of what even self-interest would, under ordinary circumstances, 
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dictate. This is duo to the facility already recorded by me with 
which the payment of the tax is evaded, also to religious feeling 
which opposes itself to those means of confining cattle within 
bounds that are available to other nations. In this way, our 
forests provide for a large percontago of old, maimed, diseased, 
barren, and otherwise unprofitable cattle. ‘The Bhinga forost 
has thus become the home of several thousands of ownerless ani- 
mals, from which hords of somi-wild cattle have, in process of 
time, been formed, and which now do much damage to tho crops 
of their former masters, giving rise to complaints about the 
losses inflicted by the near proximity of the forest. 

TL only mention these facts to show the difficulty even now 
of keeping the cattle of the villagers within reasonable hounds. 
Ball we be able ty de suany beller when we lave opened 
still largor field for oattle grazing ? Does not overy cireum- 
stance point to the certainty of these same cattle increasing to 
an extent which ean only endl by our being obliged to open per 
manently that which, at first, it was only intended to open 
tomporarily ? Tt is all nonsense to expect political foresight, 
and a regard for inutual interesta, on the part of people who 
breed great bulls only to send thom to devastate the crops of 
the community at large. Where 10 square miles of forest have 
heen left open by us for pasture, every owner of cattle for 20 
miles round—and every man is snch an owner—considers every 
acre of this open furesi as being his own particular and private 
preperty, 

‘© ignores the existence of all other cattle, and, if ho had 
only the money to effect his purpose, he would place as many 
cattle of his own on tho ground as there are stones on its sur~ 
face. 1f his cattle come to die, under these conditions, he will 
glamour until moro forest is opened ont to him, and so on until 
the whole area is grazed over ; first lightly, then excessively, 
then so much so that the cattle dic off wholesale in a famine. 
But not before the last granary for the supply of requirements 
that are fully as much needed as glice—neglecting such factors as 
climatic considerations—has been ruined past redemption, even 
as @ grazing ground, And by such gradual processes is the 
goose exterminated that lays the gollen eggs, political economy 
heing made to give place to the political expediency of the hour, 
And, afler ull lus been said, who are to bo the real gainers ? 
in Bahraich tho real gainers by the privileges in our forests 
are some two or three very rich “talukdars,” who own all the 
land lying off tho forests, and whoso tenants, being mere tenants 
at the will of tho landlord, have to pay per le nez as they say 
in French, for every extension of the privileges granted by us. 
Surely theso people must laugh in their sleeves at all the good 
things that we proposo doing for them. 

. An inereasing number of poople of purely grazing castes 
would come and settle on the outskirts of our forests instead of 
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proceeding, as most of them do now, to the moro distant, but 
natural pastures of the Nepal Terai, 

B. Attracted by the same accumulation of fodder in tracts 
to be opened to the public after careful protection, people would 
Lring their cattle to our forests from much greater distances 
than had been hitherto customary. 

"The result of this general increase in tho number of cattle to 
ho provided for would be two-fold. Tn the first pluce, the tract 
hitherto reserved, but now opened for a time to the people, would 
be burdened with the presonee of every hewl of cattle from. far 
and from near, the owners all equally anxious to make the most 
of the limited time allowed thom, All those cattle which form- 
erly distributed themselves moro or less evenly over au oxten- 
sivo aren of forest and now inoronsed by 2 large percentage af 
now arrivals, would be jake into the perhaps relatively, con- 
fined extent of the reserved tract, The result would evidently 
be moro or less disastrous according to the sizo of the traet thus 
temporarily opened to the public, It is diffealt to believe, hov- 
ever, that in any case the term of “light” grazing could bo 
honestly applied to the proceedings. But, of course, I ean only 
speak hero of such forests as I have become acquainted with dur- 
ing tho term of my sorvice. 

“he other result I have already referred to, 

Tho pooplo, with their increasing herds, would soon clamour 
for tho! permanent opening of such tracts n# we, for a special 
purpose, in an evil hour agreed to open as a tomporary measure 
only. Oneo a privilege hus been conocded, it is easy to extend 

ut very difficult indeed to abolish it, or even restrict it, 


Cas, via Bannaront : BP. Dansky. 
Sth February, 1886. 


Nole—Since writing this articlo T have thore carefully read the correspon- 
donee that exists on the proposed introduction of @ system of light” graze 
ing into some of our forests. Among other things, £ notice that conditions 
aro generally very different. in Berar to what they are in Oudh, For 
‘Mr. Drysdale talks of the useful agency of watile as seen in the way which 
tho scod aro prossed by their leary hoofs into the soil. Hvidently then, 
Je cannot at all refer to sAl weed, the lightest. pressure on which would be 
similar, in its effects, to the same pressuro ons boiled potatos, And again, 
‘Mr, Dryalala has nothing to fear from fires. secing thut he only opens his 
forests during tho monsoon months, In Babraich, tho people would not 
thank me oven if T permitted them to graze at that searon of the your, Tt 
is during tho dry months of tho year alone that the populations of Babraich 
would like for permission to enter the closed tracts, and thon the danger of 
fires is itself sufficient to make us hesitate belore acceding to even the 

spect of “light” grazing. Practically again, in Bahraich, we should 
never be able to confine cattle within given numerical limits, Their number 
i legion, and the difficulties in the way of enumeration and eontrol enormous. 
‘All wo could do would bo to restrict the srrazinge to a short period of tho yoar, 
land in my article I have dwolt on the fallacy of even this attempt at “ Tight” 


grazing, 
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Youn magazine for January last reached me but a few days ago. 
It contains two papers sent you hy correspondents, “Tops” 
and “W, BR. °A.” on light grazing'in reserves, and your re- 
view of the Berar Forest. Administration Report for 1884-85. 
As I have succeeded Mr. Drysdale in Berar, and as all the three 
papers are chiefly written with reference to the light grazing 
sytem now adopted in Borar, I wish to offer a fow romarks on 
them, 

“Tons” in his paper makes uso of expressions, and, as it 
seems to mo, writes in a siyle which do no good, and are not 
arguments for cither side. Thus he writes, “that reproduction 
ean bo improved hy continual light grazing is false, and is, 
moreover, not proved hy Mr. Drysdale® *  * ‘he fact that 
continuotis grazing of cattle is prejudicial to reproduction can 
not be upset hy a few casual observations and rashly drawn 
conclusions.” Hisewhere, “Tops” writes of “accurate observa- 
tion” showing this thing 5 that that thing will be agreed to by 
“any accurate observer ;” and that something else is known 
“to every observing forest officer.” These be “prave ’orts,” 
but thoy are nothing more. The first thing is, perhaps, to stato 
exactly what is hemg done, In Berar light grazing in the re- 
served furests means that a limited number of cattle is allowed 
to enter tho forests from after tho full of the rains to the end of 
October. There is thus no “continual light grazing,” far loss 

who vires acguirit eundo, finishes with “continuous 


“Tops” announces the following dictum, “whether any real 
advantago exists in their exposuro is more than problematical.” 
The exposure, that is, to light and air of scedlings crowded up 
in high grass, T read that, in the tree-foreing climate of Burma 
the tock sown in tuungya lands has to be kepé clear of weeds 
and . Several of Dr. Brandis’s old notes and suggestions 
for various provinces advise the sowing of seeds in lines, and 
keeping the lines clear of grass. In the advanced forestry of 
Europe, the art of the forester is shown by the removal at the 
propor time of trees to promote the growth of seedlings under~ 
neath ther. It, then, seems reasonable to suppose that youn, 
tree growth in long denso grass is hampered and often ‘stifle 
by the grass over it. 

“Tops” tells us to consider “what takes place in a forest of 
the usual open character of most of our Indian forests when 
strictly closed hy fire protection,” and says, “numerous seed- 
ings have in the meantime sprung up in the standing grass 
which at this period begin to show abovo tho dead grass.” I 
am acquainted with the forests of Mysore, of tho lower forests 
of the School Circle, with many rakhs and deciduous forests of 
tho Punjab, besides the hill forests, and Lave now carefully in 
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spected many of tho dry forests of Berar. [am not neqnainted 
with “most of our Indian forests,” as doubtless “Tops” is, 
s0 1 can only offer the results of observation, made with great 
care and sot down accurately, over a limited but not very small 
area, have found that seedling growth in dense grass grown 
plots, bare of roots or stumps, is, oven when sced hoarers ara 
not far off, exceedingly rare.’ Further, that young coppice 
growth, even, is much retarded, and often killeil, by the dense 

rowth of grass, In 1881-82, I inspected in company with Mr. 
fowrie, then in charge of the Salurnpur orest Division, a 
largo extent of lanil covered with denso growth of grass in tho 
fire’ protected reserves below the Siwaliks, Mr. Lowrie will 
remember how carefully we examined the ground, and found 
no reproduction, either seedling or coppice, except where tho soil 
had beon well turned up by wild pigs, so numerous thereabouts, 
I sent a note on tho subject to Dr, Schlich, then acting tor Dr. 
Brandis, and he, replying, did not traverse my conclusions, but 
thought it better not to do anything just then. 

Tho paper by “W. B. v'A.” is worth consideration, though T 
do not agree with his temporately exprossed conclusions, As 
cattle are not adinitted into the Berar forests {ill alter the rains 
havo commenced, an are turned out long before the grass is dry, 
we have no need to fear fire caused by tho cattle ownors, Nor 
do T sea why the Forest Department shonld attempt, indiract- 
Wy, lo forea tho ryote of India to keep a smaller number of xt 
ie, by limiting grazing. Supposing that a year of drought kills 
off some thousands of cattle, such years, after all, are exception 
al, and a whole gonoration of enitle may grow up, work and 
yield milk and manure to the great advantage of all concerned, 
Without having to undergo a year of fumino. Then, in Berar, 
3s also in other paris of frida there aro still Iarge numbers of 
pak cals employal in the carrying fro of the country, aed 
these require to be supported at slack times. If then the forests 
can be made uso of without damage to themselves, to supply 
2 certain quantam of grazing, they should bo so used. It is 
better to lot the grass be removed by grazing than to let it ac- 
cnmulate for yoars, as much of it will then bo uscless as food 
fodder. 

My oxporience is that, a dense growth of grass provents all 
seedling reproduction, that, provided there are living roots and 
stumps in tho ground, coppice growth will roproduco itself, ut 
all the quicker in proportion as the grass is thinned out, ‘That, 
asa rule, the tree reproduction found in such places is coppice 
growth, and that it is not till this coppice has prevailed some- 
What, and so cleared the ground, dat seeds can find their 
way to the soil and thero germinate and tako root. I havo not 
found that cattle (bidentibus exceptis, as old White of Selhorne 
tays) do this growth any pereepliblo harm if allowed to grazo 
within certain limits of time and place, On the contrary, I 
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Beliove that, carefully regulated, such grazing does good, and 
that if seed is scattered freely over the ground where such cat- 
tle are grazing, they, by the action of their feot, and the pres~ 
sure of their bodies, open up the soil and press the seed into 
it, That, except where it is, on other grounds, necessary to 
plant up the land regularly, such action will be cheaper, more 
certain and more expeditious than any other practicable means 
in reproducing tree growth on areas almost bare of, but possess 
ing soil fit to carry, trees. 

Where the grass has regularly got hold of the land to tho 
exclusion of all reproduction, and I have found such places in 
more than one forest, it will be well to burn off the grass, and 
sow the ground thickly with eced. 

“W. By. p'A.” anggosts that this privilege of grazing may in 
time be considered aright. ‘Tho cattle owners pay a fixed feo 
for each grazing season calculated per head of cattle, and the 
Conservator has full power to stop grazing in a reserve at an’ 
time. The Government of India, too, in its 48F. of the 16 
January, 1886, on tho settlement of the Pilibhit forests in 
Oudh, has, in para. 9, laid down that “it cannot be admitted 
that a prescriptive right over any forest can be acquired by the 
continuous purchase of its produce from the owner at market 
ratos, the element of adverse enjoyment and of enjoyment as of 
right on which prescription rests, being wholly wanting.” 

© question is, I think, how Vest to get rid of superabundant 
grass which affects tree reproduction. I prefer light grazing 
at certain seasons to the use of the sickle, which takes ot 283, 
and young tree growth impartially. I do not pretend that light 
grazing is good at all times and seasons in all forests, but only 
that it is proper in the present condition of many of the Berar 
forests, and certainly was so, in 1881-82, in parts of the Siwa- 
liks, if not now for aught I know, It is being tested now, for 
the first timo I believe in India, and so far appears to be good. 
Time will teach us all more, 

‘These remarks havo run to go great a length that I shall not 
trouble you with more on this point on your own review of the 
Berar report for 1884-85. But I cannot allow that review to 
pass quite unnoticed. 

‘You say that much is made of eutting back badly grown teak 
over a small area, My remarks on it are confined to some six 
lines of print. But the point is that it has been carried on for 
years, that Mr. Ballantine was the officer who began it in 1868 ; 
and I remember that when the officer then in chargo of the 
Punassa forest in the Central Provinces, some years back, ear 
ried out the same work to a small extont, it being introduced 
into Punassa from Berar, it was written of at great length, and 
very favourably noticed by the Inspector General of Forests. 
‘This careful felling of trees with a view to insuring good re- 
production on fresh roots is a most important matter, and Ido 
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not think that we can insist upon it too strongly. It is a work 
requiring care and much supervision, has nothing wonderful 
about it, but produces great effects on the future value of a 
forest. 

Next you seem to think that fire conservancy in Borar is spe- 
cially easy ; and thon you go all astray as regards fucts, Writ 
ing of the Melghat you say “Tho fact is “© that the 
Melghat forest of soveral hundred square miles in a compact 
block with the divisional officer’s house in its centre, is easier to 
protect than the scattered blocks where fire conservancy is ofton 
attempted.” Now, “the fact is” that the Melghat forests aro 
in three blocks, two large and one small. ‘The large blocks 
have for some years been separated from each other by some 
miles of open forest, and the divisional officer's house is at Hl- 
lichpur, 20 miles distant from the nearest block. Then, away 
from the Melghat forests altogethor is a trifle of 2,67,756 acres 
of succesfully fire protected forest in Berar, separated into 12 
forests contained in 21 separated portions. The success is due to 
the good work done by Brest o rs, and to the help given by 
tho Civil officers, and to the generally good feeling among the 
rural population, 


G. J, van Sowmney, Lt-Col., 
Conservator of Forests, Berar. 


LIGHT GRAZING IN FORESTS UNDER REPRO- 
DUCTION. 


‘Tur remarks in the January Number of the “ Indian Forester” 
on the subject of light grazing in forests under reproduction, 
have reminded me of a duty which I consider all foresters who 
have thought on the subject owe to the forests in their charge. 

‘When reading the letter of the Government of India cireulat- 
ing Mr, Drysdale’s report and recommendation, I was, to say 
the least, surprised ; the recommendations being directly con- 
trary to what we are taught, and to my experionce of several 
years in the forosts, and my attention has been more especially 
drawn to the subject of grazing, as this has been the cause of 
much difficulty in the management of the forests under my 
charge for several years past. Ono point more portentarly 
surprised me, and that was that Government should accept the 
success of the experiment as having been established by one 
season’s trial, 

Mr. Drysdale, it is observed, speaks of light grazing, and tells 
us that this allows three acres per head of cattle, of cows and 
bollocks, and that this grazing is limited to the rainy season, 
Tuly to October. : oe § 

"Tho extracts from tho inspection reports given in the Circular 
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are interesting, and I am induced to reproduce them below. 
Mr. Drysdale says :— 

“Twas agreeably surprised to notice the small effect light grazing 
had had on the crop of grass. In most places an inexperienced per- 
on would hardly have observed that grazing had taken place at all. 

“The grass appears to have grown almost as quickly as it was 
eaten, and thero is still a sufficient supply to moot all possible re- 
quirements, 

Tt was also a matter of satisfaction to me to notice that natural 
reproduction wae mach more plentifal in places that had been lightly 
grazed than in completely protected localities may bo accounted 
for in a great measure by enttle troading seed into the ground, and also 
by fower seedlings smothored by a rank growth of grass, 


‘The same result is observable in places where broadcast sowings 
of teak seed have been made.” 


The Conservator’s remarks in the body of his Annual Report 
for 1883-84—‘ It has been definitely proved that, with suecess- 
ful fire conservancy reproduction may be looked upon as a 
certainty ”—accord with the result of ihe experience gained in 
other parts of India, and do not lead one to expect a recom- 
mendation for opening these same forests to grazing even of the 
limited nature in question. 

The number of seedlings found on the areas grazed and not 
observed on those protected from cattle can, it soems to me, be 
accounted for by the fact of this grazing having exposed them 
to view. I could mention a case of this natura in this division. 
Many of your readers have probably observed the number of 
seedlings that catch the eye of a. pees walking along a forest 
path growing on the bank or on the path itself, from which the 
grass and other undergrowth has been remoyed ; when the same 
person turns off the path and walks at the samo pace through 
the forest, how many seedlings does he observe ? Let him now, 
with the assistance of a couple of experienced forest guards, walk 
slowly over the same line throngh the forest, and, searchin, 
carefully, for every one that he observed before he will now find 
half a dozen or more, 

It is assumed that the forests referred to are composed of 
various trees, of which teak is looked upon as the principal in 
point of individual value. Allowing the teak to escape the 
Feath and hoofs of the cattle, and to he benefited by having the 
thick grass cleared from above thoir leading shoots, there must 
be among the auxiliary species many seedlings that suffer, and 
these forming the bulk’ of’ the crop &ro more necessary to the 
well-being of the forest as a whole than the teak and other 
moro valuable species, which probably form only a small per- 
centage of the crop, Indeed the mere circumstance of there 
being'a rank growth of grass is of itself evidence that the crop 
is not as complete as it should be, and can ill afford any of its 
component species. 
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Tf it is really the case that none of the seedlings suffer, 
whether of the principal or auxiliary species, the case is an 
exceptional one: the growth of grasa is particularly luxuriant, 
and prosnmably from the proposal to exclude buffaloes, goats 
and sheep for fear they may browse tho tree shoots, tho cows 
and bullocks admitted are found to restrict themselves to the 

ass, 

Btn cases whore the growth of grass is very rank, and the seed- 
lings are all of species not eaten by cattle, and at the same time 
of species that require much light for growth while young, it 
seems to me that it may be an advantage to utilize oven grazing 
to thin out the grass, but of course’ introducing a ciently 
Iimited number of cattle to obviate the trampling down of the 
seedlings. 

It would appear, however, especially regrettable that Govern- 
ment should act on 2 report on tho experience of one season 
rained in one forest composed of certain species of trees, and 
should circulate this report to encourage officers in other coun 
tries, dealing with other conditions of climate and other kinds 
of forests and species of trees, to introduce @ similar course of 
treatment. For instance, limited grazing in forests of pure sal 
would, in my opinion, be less harmful than in forests of oak and 
magnolias, but even if I were inclined to believe (which I am 
not) that ‘grazing wore beneficial to the reproduction of a sil 
forest, I trust no report of mine on the subject would he consi- 
dered an argument in favor of grazing in tho teak forests of the 
Central Provinces. 

Tam eorry to see thnt your correspondent “A. J, .” in your 
Number of last December omits to specify the forests he refers 
to, as it is difficult to believe that he recommends light grazing 
for all forests gonerally without roference to the kinds of trees 
composing thom, or the system of working. Probably he refers 
to forests worked on the ‘\aphazard “selection” method neces- 
sitaled by our system of permits sold to purchasers, in which the 
effect of grazing is not seen so soon as in recently worked areas 
in a forest treated on another method. Nor does he confine 
himself to recommending grazing, as Mr. Drysdale does, during 
the rainy season only. FT nat wish to refer to more than one 
point of those which he mentions as grounds for his argument, 
viz., that a fire in a forest protected from grazing does more 
harm than in another. ‘This may be the case, hut he will also 
robably admit that a forest in which grazing is allowed is mora 
iable to be burnt than another. 

I havo rend with interest the remarks of “Tops” in your 
January Number, and agreo with him that the question whether 
the seedlings found so plentifully in the area opened to grazing 
wore of the year or of previous years, and whether they continue 
to exist and thrive after several seasons of this grazing is im- 
portant, 
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I would suggest that it would have heen hotter if frequent 
obgervations hed been made and recorded in tho Forest dour- 
nals of the Divisions, and that no recommendation such as that 
of the Berar officers had been made until based on the expori- 
ence of several years. On this point it will be noticed that the 
Conservator in August 1884, when forwarding his Annual Ro- 
port for 1883-84, recommended that light grazing be allowod 
over one-half of the area of the forest, and in bis letter of 
December of the same year, or four months later, only recom- 
‘menvled that this grazing be extended over the whole azea, 

“W. E. v’A.,” who also writes in your Janunry Number, has 
yery rightly, I think, pointed out the mistake in encouraging 
Tedian cattle owners to unduly increase the numbers of their 
herds, and the permanent impediment this is to fire protection, 


9th February, 1886. E.G. C. 


SEMLA GUM IN DEHRA DUN. 


Localities —The Semla (Bauhinia retusz) is found all over the 
Sub-Himalayan and Siwalik forests of Dehra Dun. The prin- 
cipal localities where it is found abundantly, and where the 
oxtraction of gum is conducted on a large scale, being— 

1. The Malkot pargana, 

2. Parts of the Sherpur and Timli forests north of the Si- 

walike, 

8. The Tihri-Garhwal leased forests, especially the forest 

above Mansddevi between Chandniwa and Barkot, and 
‘tho steep slopes on the Ganges betweon Sheopuri and 
Tapoban, It is generally found in damp places ascend~ 
ing to about 5,000 fest. An average tree is 20 feot high 
and 3 fect in girth. 

Season and process Y collecting gum.—Tho trees are generally 
tapped once in every four or five years. If tapped oftener, the 
production of gum would bo small, and the trees would be 
damaged seriously. ‘There are two seasons for tapping the treos 
and the collection of the gum, and they are so selected as to 
avoid both the monsoon and the winter rains. For instance, 
some troes are tapped in September and October, and the gum 
is collected in Novembor and December. Others are tapped in 
March and Api, and the gum is collected in May and June. 
The tapping of the trees and the collection of gum are conduct- 
ed by tho same party of men, who go on tapping the trees from 
one end of a forest to another, and at the end of about a month 
come round and commence tho collection of the gum from the 
samo place where they had ori, i started the tapping. ‘The 
work is generally undertaken ill men from Jaunsir and 
Garhwal. Tho éroes are tapped all over the trunk and the 
branches, ineluding branchlets of 6 inches girthand over, whon- 
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ever these latter are accessible. A light and sharp axe, about 
2 inches broad, which the man carries in his waist when ascend- 
ing a tree, is used for the purpose. With a singlo stroke he 
dexterously cuts through the bark and slightly into tho sap 
wood (say $ of an inch). The wounds are generally cut 28 
much as possible horizontally, and though they are not at re- 
gular intervals, thei avorago ‘distance apart abot inches. 

tops for ascanding the trees aro out af every 8 fet in those 
with a clean hole, and they are very destructive to the trees, 
and should be prohibited, and a light ladder or a rope substi- 
tuted, A brownish insipid gum exudes from the wounds, the 
outer part of which dries up gradually, forming a number of 
shining balls, which weigh about half a chittack each, and give 
a very singular look to the treo, Tho gum when fairly dry is 
collected and spread in the sun, and whon thoroughly desic- 
cated it is taken fo tho market. 

Costs and profits. —The gum lessee employs hill men at con- 
tract rater for tapping the treat and collecting tho gum. Ho 
purchases the gum, at places accessible to carts, at 14 dharis, or 
70 seers, per rupee, all charges included, From the best data 
at present obtainable, it appears that one man ean tap 40 to 50 
troes in a day, or when collecting gum, ean collet about 20 
seers daily ; also that an average Somfu tree yields about 5 
soers of gum. Though it is very difficult at present to estimate 
the number of trees leased im a coriain yoar for a certain sum 
of money, aml therehy to ealenlate the average royalty por tree, 
Jobst may he said roughly that about 32 average trees are leased 


for one rupee, so that the contractor gets 2° == 4 maunds 


‘of gum per rupee ; or ata royalty of 4 annas per maund. 
he gum is then earted to Dehra and thenee to Suharanpur, 
where it is purchased in large quantities by merchants from 
Lucknow, Aligarh, Delhi and Amritsar. It is principally used, 
as far as I know, for sizing cloth, but it would Ve very. dtenerts 
ing to obtain further details about the uses to which Semla 
mis put. The average cost of transport from the forest to 
Kolaranpur is estimated at Rs. 6 per cart load of 16 maunds, or 
about 6 annas per maund, and the price at Saharanpur js from 
Hts, 2-8 to Rs. 8-8 per maund, or an average of Rs. 3 per 

maund, Hence the profits may be calculated as follows :— 


Per mannd, 
Re AL Pe 

Collecting gum and delivery to places ac- 
cessible to carts, ... Be 010 0 
Carting from forest to Saharanpur market, 0 6 0 
Royalty, + ay = ~~ 0 4 0 
‘Total cost, . ae 
Price at Saharanpur, ... ns OO 


Profit, « TO 
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No reliable data can be obtained at present as to the total 
awantty of gm exported in a yenr from the Dehra Pin forest 
and this matter might be put up for future investigation with 
great advantage. 

Treatment.—The Semla troos should be protected from fire as 
much as possible, ‘They should not bo tapped oftener than once 
in every four or five years, so as to allow sufficient time for 
the healing of the wounds. The cutting of steps in the boles 
for ascending the trees must also be discontinued to the great 
benefit of this useful species. 


Karuna Nipnan Moxenst. 


PHOTOZINCOGRAPHIC PRESS FOR FOREST 
DRAWINGS, de. 


Wovrn it not be a useful arrangement to start a small estab 
lishment for photozincographing and otherwise drawing maps, 
plans, &e., &c.? L would make it Imperial, and allow all Circles 
under the Government of India to have their work done there, 
and probably Dehra Din would be the most central place at 
which to have it. At presont wo have either to rely on the kind- 
ness of tho G. 'T. Survey Department, or worry the already very 
much overworked Forest Survey Branch (which, moreover, 
has not as yot any photozincographing press). As there are 
often maps, plans, drawings, &c., which do not need to be re~ 
produced in large numbers, I would also keep a few draughtsmen, 
who besides would be necassary for colouring the plates that 
amo from the phototincographing press. In this way Forest 
Divisional officers would be able to havo several copies of their 
maps, which is often very desirable, since separate copies are 
wwanied for fre protection, plantation work, and eo on. Another 
consideration is that whan some geod iden far a bingalow, or 
whatever it might be, had been hit upon, the photozincograph- 
ing press would enable us to publish it in the “Indian For- 
ester,” thoreby saving a good deal of expense, and making it 
possible to reproduce, and reduce to portable sizes, maps, &e,, 
that would be too elaborate for the Roorkee Press. 
Finally, to tarn to another subject of a cognate nature, would 
it not be a good plan to keep a qualified ‘ative Surveyor in 
each Circle, whose work should consist entirely in keeping the 
maps up to dato? In each division, a copy could bo kept for 
these alterations and additions, whiol might bo alwaye entered 
by hand in red, so as to show that they had not been authori- 
tatively passed as correct by the Superintendent of Forest 
Snrvevs, but which nevertheless Divisional officers could satisfy 
themselves were substantially right. 3 
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On Rennerina Woop ror Burnnina Purposes NON-INFLAM- 
ManLe.*—Tho rendering of wood for house construction none 
inflammable should be a subject of great interest to all. There 
4s, howover, little information obtainable from published works, 
though small hints on the subject may he sometimes met with in 
encyclopedias, de, The proservation of wood from rot may be 
found treated of in several hooks, which contain also inform- 
ation on the physical construction of timbers, the various 
preservative solutions, and the methods of injection and impreg- 
nation. On all these points full information is necessary to 
enable us to take a comprehensive view of the matter, 

Timber structures aro often a necessary ovil, either from fear 
of earthquakes or from scarcity of other material, either for the 
entiro building or for the roofs only, I especially allude to 
Japan, China, South Amoriea, tho Bouthert States of North 
America, and Jamaica, in which last the roofs are of shingles 
of willow—a vory absorptive wood, and therefore one wirich 
might be easily ‘treated with chemicals for resistance to fire, 
Let us see, then, how these wooden huildings may be preserved 
from destruction by fire in the best and cheapest manner, ro- 
mombering always that though a single house so treated would 
not blazo, yet if in tho midst of a large conflagration it would be 
carhonised, and thus destroyed, so that it world be necessary to 
have a block of prepared houses together in order to stom’ the 
tide of firo ima large timber-built town, ‘This might be done 
by Government order, by arrangement between the house- 
owners, or with a fire insurance com pany. ‘The reduction in 
insurance rates alone would pay a handsome interest on the first 
outlay, 

Tet us, then, pass the various processes in review, with their 
advantages and disadvantages fully set out, and with their 
capabilities for preserving textile fabrics, as well as timber, 
from fire. 

Should it be decided to impregnate the wood with chomicals, 
this enn he done, or a superficial coating over the wood may be 
applied of fireproof and waterproof paint, or both, though many 
prefer the internal woodwork plain. Any preservative used in 


* A paper by Mr. Thomas M. itymer-Jones, Memb, Inst. CE, FR.GS, and 
Me John RymerJones, Men), Inst ‘Tel, B."Read bufore de Civil and Mochaat- 
eal Engineers’ Society on the 22nd ultiwo, 
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external situations should not be liable to be washed out the 
rain. How far those non-inflammable salts which unite chemi- 
cally with the nitrogenous matter in the wood are capable of 
resisting wet it is difficult to say with certainty, but there are 
some, which we shall proceed to give further on, which do effect- 
nally resist both water and soap. 

‘Again, it must be a sine qué non Unt, whatever the fireproof 
ing material may be, it must be one which, when exposed to the 
action of fire, does not give off injurious or suffocating smoke. 

‘Also, if the impregnation of the timber is to be thorough—i.e., 
through the whole of the wood—it would be most advantageous 
ly done whilo the wood is green and the sap uncongealed 
ctherwise the tubes become clogged, and the injection ‘of the 
chemicals oxtends only to a certain depth in the wood if the 
latter is dry. 

Tmpregnaling the timber when green, and operating on largo 
Yalks, would perhaps be more economical than upon smaller 
pieces when cut up but tho salts are said to cause shortness of 
grain, so that it might be difficult, with the ordinary hand-saw, 
to cut out the finer kinds of woodwork used for interiors. 

Lastly, if the woodwork is impregnated when grecn, the 
solution. acts chemically on the sap, and destroys tho germs of 
rot. OF course the shortness” off the wood, caused by salts 
applies to balks, whether prepared when green or well seasoned. 

With regard to the construation of the tree itself, Dr. Bou- 
cherie considers that no connection exists laterally between the 
vertical sap-bearing tubes, as is shown by applying a coloured 
solution, under a moderate pressure to certain tubos at one end 
of a felled tree, when the same tubes at the other end of the 
tres, and only those, become coloured, and a pattern, such as 
the namo Faravay, s0 injected was found perfect at any 
point of the tree whore a cross-section was made. Langdon, 
however, points out that “in timber creosoted under pressure 
the creosote penetrates between one or two inches,” showing 
that there is somo lateral connection, although so slight that if 
required to he done thoroughly the injection should take place 
from the ends. 

Althongh the solutions used gnerally for the preservation of 
timber from rot need not he the ones best suited for rendering 
the same fireproof, yet the methods of application are similar. 

Tho soft woods, such as Scotch pine and spruce, are usually 
Dest suited for treatment, their grain being coarse and the an- 
nular rings far apart, tissue soft and capable of great absorption, 
rendering them, when prepared, mora lusting than closer-grain- 
ed woods, owing lv the density of fibre not permitting the lator 
to be thoroughly impregnated, We are thus enabled to use the 
cheap quickly-grown woods, the processes for rendering them 
nondnflammablo at onoo preserving, thom from rot and from the 
attacks of insects and worms. 
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The idea in the ordinary methods adopted for presorving tim- 
Ler from rot is to introduce into the pores of the wood some 
salt, which, uniting chemically with the albumen of the sap, 
shall convert it into an insoluble compound. The best known 
of these methods are Burnettising, Kyanising, and Boucher- 
ising. 

‘Burnettsing consists in impregnating the timber with a solu- 
tion of chloride of zinc of the strength of one of the salt to 
thirty parls of water. Kyanising consists of impregnating with 
ehloride of mercury (corrosive sublimate), e treatment by 
hoth these processes consists in immersion in open tanks, or more 
thoroughly by pressure of 110 to 150 Ths. to an inch in closed 
wrought-iron’ cylinders ; but it is questionable whether theso 
methods are so good as Boucherising, as by them it is necessary 
to foree the solution into the wood at right angles to its tubes, 
thereby injuring its strength, and letting the sap, which is tha 
immediate cause of decay, remain, the coagulation of the album- 
en at any material depth below the surface being a matter of 
doubt, whilst the cost to ohtain even that amount of saturation 
would, ceteris paribus, point to the Boucherising method of in- 
jection as most suitable to our purpose. For this newly cut, 
‘groon timber (coarse-grained is most suitable), bofore the bark 
js removed, is exposed at the end (either end will do) toa slight 
pressure from a Hquid column of sulphate of copper (1 Ib. of 
sulphate to 5 gallons of water or 1 to 100 by weight, allowing 
0-35 of a Ih. of sulphate to 1 cubic foot of timber), arranged in 
a tank 25 to 50 fect above the lovol of tho log. The liquid 
drives the sap before it and forms chemical combinations which 

reserva the wood from decay, The sooner this is done after 
Ruling the hettor, as the resinous substances rapidly harden and 
prevent the movement of the liquid salt throu; tho pores, The 
plant required is emall and easily erected close to where the 
wood is cut, and can be quickly shifted to a fresh situation. 
Tho time for the appearance of the liquid at the top of the log 
is from 2 fo 24 hours, when it drops into gutters placed te 
catch it, and is pumped up into the cistern to be nsed again. 
‘About three days are required for a 25 feot log, and the process 
js completo when every portion of the top of the log is found to 
bo saturated. This is known to be completed when a brown. 
stain is left on tho timber by the application of a piece of pot 
tassium ferro-cyanide. ‘The cost of the process with sulphate of 
copper is about 2hd. per cubic foot for logs 25 feet long. It 
has sometimes happened that the heartwood, which is more dux- 
able under ordinary cirenmstances, has in Boncherised timbers 
rotted, leaving the impregnated sapwood sound. Care should 
‘be taken to obtain the sulphate of copper as free as possible from 
iron, Imt as it is usually present in some degreo it is as well to 
imake a saturated solution and allow it ta remain exposed to the 
atmosphere as long as possible, so us to allow the iron to deposit 
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at the bottom of the vessel, after which it may be diluted. If 
the solution is too strong, it is liable to contract tho sap vessels 
and to crystallizo at their ends. The water must be free from 
Time and perfectly clear. If it contain lime it is as well to add 
a little sulphuric acid to precipitate it, und either allow it lo 
settle or filter the water through sand, for even the slightest 
cloudiness interferes with the injection. 

All timber, when treated by any of the preservative processes 

eneral use, becomes short, that is, it breaks in two crosswise 
easily, and when impregnated its tensile strength becomes im- 
paired. It loses when dry a portion of its elasticity, but re- 
gains much of this when in a moist state. The shortness is 
easily tested, as, on trying to split with an axe a pleco of dry 
preserved timber, it ‘will be found that the axe will not follow 
the grain of the wood ; this seems a reason in favour of improg- 
nating the wood, and especially the smaller pieces, after they 
have been cut and fitted into their soveral positions. 

No ungalvanized iron should come in contact with wood im- 
prognated with sulphate of copper (and the same point must be 
considored when using other salis), otherwise the copper of the 
solution will be reduced by gulvanse actions 

‘The sulphur itself is injurious, not only attacking the galvaniz 
ing of telegraph stay wires, but eating away the iron itself, 
showing that when salts are used for impregnating wood some 
protection, such ag paint say, must be used to preserve the iron 

fixings. Kyanising (chloride of mercury) is equally injurious. 
Another process of proserving wood from docay is by usin 
borax to neutralize the decaying vegetable matter in the wood. 
This is also a very good non-inflammable solution. 

‘We havo entéred thus fully into the methods of preparing 
wood with elloride of zine, chloride of meroury, and sulphate 
of copper in particular, because, whatever may be the non-in- 
flaramable solution selected as most suitable, some such method 
of injection will be necessary if the impregnation is required to 
be other than merely superficial. All these three being salts 
will not only preserve the wood from rot, weather, insects, and 
worms, but Will to a certain degree render it non-inflammable, 
but which solution is best we shall be better able to judge later 
on. We may at once put chloride of mereury out of the ques 
tion, as it is very expensive, and, when burned, is turned into 
vapour which is fearfully suffocating. 

Sulphate of copper is cheap and free from this objection, 
but turns the wood a bluish colour when the surface is exposed 
toadamp air. Chloride of zine and borax, the other two aboves 
mentioned processes, praserve.from decay and flame, and might 
be used for injecting green timber. Dut at present let us go 
through the information that can be gathered on the subject of 
non-inflammable compounds and solutions. Much of this re- 
lates to rendering fabrics nou-inflamimable, and this is done by 


ROTRS, QUERIES AND EXTRACTS. 182 


steeping them in almost any saline solution. Thus cotton and 
linen fabrics prepared with a solution of borax, phosphate of 
sada, phosphate of ammonia, alum, or saleammoniac do not suf- 
for active combustion nor burst into flame. The salts act by 
forming a crust of incombustible matter on the surtace of the 
fibres. They do not, however, prevent the carbonisation of 
the material at a sufficiently high temperature. For ladies? 
dresses 1 oz, of alum or sal-ammoniae to the last water used to 
ringo them is sufficient for safety from fire ; a less quantity add~ 
ed to the starch would suffice. None of the above are used for 
fine muslins, as they render the fabric harsh and destroy its 
boanty. Sulphato or phosphato of ammonia are efficacious, but 
interfere with the ironing. The salt which answers all condi-~ 
tions is tungstate of soda, Steeped in a solution of 20 per cent. 
of this salt, muslin js perfectly non-inflammable when dry, and 
the salino film left on the surface is of a smooth and fatty af 
pearance like tale, easily ironed, and adding a richness to the 
appearance of the material. ‘The addition of a little phosphoric 
acid or phosphate of soda to tho tungstate is recommended, a3 
without this tho tungstate is liable to undergo a chemical change 
and become comparatively insoluble. For « solution of tung- 
state of soda of minimum strength dilute a concentrated solution 
of neutral tungstate of soda to specific gravity 1-14, and then 
add 8 per cent. of phosphato of soda, ‘This solution is found to 
keep and answer its purpose well. 

‘Tomlinson says that out of 40 salts tried, four only wore applic 
able to light fabrics, viz., phosphate of ammonia, chloride of am- 
monium (sal-ammoniac), sulphate of ammonia, and tungstate of 
soda. ‘Tho sulphate of ammonia is the cheapest salt, but causos 
brown spots on the muslin when ironed, and dissolves in water, 
so ‘that it has to be renewad after every washing ; tungstate of . 
soda is therefore usually adopted. 

The oxides of tin withstand both water and soap, but render 
fabrios yellow ; consequently their uso is restricted to canvas, 
sails, and other coarse materials: but this would not affect 
their use with wood. This is also the case with borate and 
phosphate of protoxide of tin and arseniate of tin. These last 
are some of the attempts which have been made to fix some of 
the non-solnble compounds in textile fabrics. 

Tha mathod of randering sail cloth permanently non-inflamma- 
ble is to sonk the convas for two days in a protochloride of tin 
solution of tho strength of two parts of tho salt to one of wator, 
and to leave it for a day ina concentrated solution of stannate 
of soda or carbonate of ‘soda. Tho canvas is dried, and is then 
reauy. for use. So much for fabrics. 

lany of the objections to which the above solutions are liable 
would not affect their use for wood, and thor may bo well add~ 
ed to our list to help us to the selection of the most suitable one 
hereafter. Tho “ ‘English Cyclopedia” says: “ Many methods 
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havo heen devised for making wood more or less fireproof, The 
substance which is most attracting notice now is silicate of 
soda,” 

Mr. Abel, Chemist to the War Department, England, and Mr. 
Hay, Chemist to the English Admiralty, mule experiments with 
this salt in 1857 on a wooden hut painted three times inside and 
out with a solution of silicate of soda, but unfortunatgly for the 
fairness of the experiment the building (erected to try other ex- 
poriments with) was constructed with a double hoarding, so 
that it was only possible to coat or impregnate each plank on 
one side, but the value of the silicate was established ond a 
doubt. A flame from a large heap of shavings played against 
the building for some minutes, but only succeeded in catching 
the end of one plank, and even that did not blaze, but only 
smouldered a short time. By the hont of the fira the salt was 
drawn to the surface of thé wood, and formed a glaze upon it. 
Subsequently when the whole hut was destroyed by fire, although 
the fierceness of the flame was such that iow materials could 
have withstood it, Pies several planks remained of the exterior 
coated portion. Upon examining tho planks the unprotected 
surfaces were found to be charred, but the charring only extend- 
ed to those parts which had not been touched by iho silicate. 
Asbestos paint has been used with nearly similar resulis. 

‘So far as experiment has gone silicate of soda appears the 
most convenient and effective known for the purposo. Spou's 
‘Workshop Receipts says respecting silicate of soda: “ Deal 
boards become almost incombustible when painted with a diluted 
solution of silicate of soda, called also glass water. ‘The glass 
water is generally sold as a thick fluid Tike honey. This may 
‘bo thinned out with water six or seven times its own bulk ; the 
wator must be soft, or boiled water will do, and apply the sclu- 
tion warm. In about 24 hours apply a second coat, and per- 
haps a third; use a new ‘brush, and wash the brush clean after 
using, 0: Il become soft. Avoid grease or fat on the boards 
efore painting them.” 

Tn the samo book is another receipt as follows :—The timber 
to be soaked four or five days in a solution of 1 Ib, of alum and 
1. 1b, sulphate of copper to 100 gallons of water in a tank suffi- 
ciently large to allow of the timber being kept immersed, The 
wood to be allowed to thoroughly dry before using. ‘This would 
‘be 2 good plan to adopt with the largo upright timbers after 
having injected them whilst groon by the Boucherising process. 
Though owing to tho blue tinge given by sulphate of copper 
that salt conld hardly be suitable for interiors where the lighter 
woodwork was plain, yet chloride of zine might, be used for 
overy part of the wood in a house, injecting it whilst the wood 
is green, as it acts chemically on the sap, and is white. Sir W. 
Burnett says: “Salt water only increases its efficacy. Tt is 
perfectly innocuous, and cannot endanger health. All the tim- 
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here and ceilings of a ship may be impregnated with the solu- 
tion without the slightest prejudicial ‘oct on the crowded 
inmates. It prevents the oxidization of metals, as has hoon 
proved repeatedly on copper and iron holts with the mast satis 
factory results, and articles prepared with this solution resist 
combustion in proportion to the strength of the solution.” 

By Maughan’s process dry wood is saturated with an aqueous 
solution of phosphate of soda and muriate or sulphate of am- 
monia ; a decomposition ensues, followed by an evolution of am- 
moniacal vapour and the formation of an incombustible coating 
‘on the surface of the wood. 

Jackson's patent consists in the application of salts of zine 
and ammonia, 

‘Mr. Payne's process of rendering wood fireproof is by pressing 
a solution of sulphuret of calcium or barium into the ‘wood in a 
confined tank, and allowing it to remain at a prossure of 110 to 
146 Ihs. per square inch for an hour, then drawing off the solu- 
tion and treating the wood in a similar manner with an acid or 
a solution of some substance such as sulphate of iron, which 
will unite with the barium or calcium, and set the sulphur free. 
‘When the wood is to be impregnated with a large amount of 
colld matier it should be dried botweon the application of the 
two fluids. By this moans an insoluble sulphate of lime or sul- 
phate of barium is formed in the body of the wood, which is 
thus rendered nearly as hard as stone. Wood so prepared is 
now largoly employed on English public works wma railways. 
"The most porous, the softest, anu of course the cheapest, woods 
are rendered equal in point of usefulness, durability, and strength 
to the hardest and best description of timber, and are susceptible 
of a high polish. 

Professor Fuchs invented a solution of £0 parts of potash or 
soda, 15 parts of fino silicious earth, with one part of charcoal, 
aixed with water. This composition applied to the surface of 
the wood forms a vitreous coat which effectually resists the ac- 
tion of fire. Decisive experiments have fully established the 
efficacy of this plan, and the Royal Theatre of ‘Munich was pro- 
tected by the application of it, -The surfaco covered was up- 
wards of 400,000 square feet, at an expense of £200, or 1 
sqnaro feet for one shilling. 

‘A somewhat similar English composition consists of one part 
by measure of fine sand, two parts of wood ashes, and three 
parts of slaked lime ground topethot with oil, and laid on with 
a painter's brush, the first coat thin and the second thick. This 
forms a strong adhesive compound, both fire and waterproof. 

Saloman’s patent consists in an application of two solutions to 
the surface ofthe wood, the first consisting of sulphate of alu- 
mina, ghte and water, the second of chloride of caldiam, glue and 
water, 

In Bpon’s Workshop Receipts a wash composed of lime, salt, 


r 
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and fine sand, or wood ashos, is recommended to be puton in the 
ordinary way of whitowash + it renders a shingle root lifty-fold 
more safe (rom fire from falling einders in ease of fire in the vie 
cinity. Lt has also a proserving ellect against the weather, and 
the older and more weathor-beaton the shingles the more. bene- 
fiv derived. Such shingles are_gonerally more or less warped 
and eracked, and the application of the wash to the apper surlace 
restores thom to thoir original form, thereby closing’ the space 
between the shingles, whilst the lime and sand, by ling up the 
cracks, prevent them from warping. 

By the addition of alittle lamy- black the wash may be made 
of tite same colour as the old shingles, and thus remove the offen 
sive glare of a whitewashed roof 

Such is the information we are able to glean sa far; and, hee 
fore offering ay suggestion of our own lel us remember that 
to season timber in tho ordinary way requires seldom less: than 
three years, often six or cight yours oxposure to the air freely + 
whereas by the Kyanising (chloride of mercury) process, réehe 
dored unfit for our purpose by the sulfocating fames thrown off 
on exposure to groat hon, Burnotisng (chloride of zinc, Bowe 
cherising (sulphate of copper), and Beerising (borax) systems, 
ths destructive principle (up) fdr and renderl ery ths 
making larch, firs of all kinds, willow, birch, elm, beech, ash, 
poplar, &v., of cousidernble value for durable purposes. 

fe would suggest the following, giving proference to the so- 
lutions recommended in the order named :-— 

For houses already built, apply several washings of silicate of 
soda, sulphate of copper, or borat, to the fixtures of every. dese 
cription, and let all movable lighter work, roof shingles (when 
nasal), mats (ae used im Japan), Se, soak’ several days in the 
tame solution. Where shingle roofs are nse, lot thom be after 
wards costed with lime, saltyand fine sand, or wood ashes, 

Where houses are to be built, impregnate the main ar thick 
timbers thoroughly with ebloride of zine, sulphate of coppor, or 
horax, by pressti obtained as in Boucherising, whilst the thie 
her is green. Allow it to dry thoroughly before fixing, and paint 
the outside with silicate of soda three times when in position, 

"The lighter woodwork, shingles, we., ean be cut from large 
balks thas impregnated and aftorwards washed superficially wil 
silicate of soda, or this woodwork may be saturated by steeping 
in silicate of soda, chloride of zine, or borax, but with a cout of 
silicate of soda outside all, By the use of the above compara= 
tively simple und inexpensive remedies all complicated stenm= 
pressure paraphernalia, vacuum pumps, &e, aro avoided, the 
Trea of fires ‘would be greatly reduced, whilst the insurance 
Companies would be able to take rieks which at present they. re. 
fase to do, even on stone buildings, if the roots are of shingle, 
Tn Jamaica and other paris this is much felt. ‘The. general ‘aps 
plication of these precautions in many towns would permit ofa 
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sufficiently large reduction on insurance premiums to of itself 
pay the interest on the initial cost of thus treating the timber 
usod in our dwellings. We say nothing of the daily risks to 
Jif and property. 

In tho foregoing papor wo have freely borrowed from every 
authority we could meet with, but the occurrence of fires in 
timber-built towns, destroying areas up to one and a half square 
miles at one fell swoop, must be our plea—Timber Trades 
Journal. 


Tan Preservation of Tnrpen.—Tho following is a summary 
of a voluminous report of the Committee of the American So- 
ciety of Civil Engineers on the preservation of timber, The 
report itself was presented at the Convention of the Society at 
Deer Park, Md., June 24th, 

After a brief statement of the labours of the Committee and. 
of the evident necessity for the introduction of preserving pro- 
cesses on account of rapidly diminishing supplies of timber, a 
short history of the progress of the art is given, showing three 
principal methods of working, viz. (1), Steeping ; (2), Vital 
suction or bydraulic pressure ; (3), Treatment in closed vessels 
by steaming, vacuum, pressure, &e, 

The experience in the United States is given in five tables, 
comprising the results, more or loss conclusive, of 142 authenti- 
cated trials or experiments, In each case these are referred to 
at more or less length in the text, sufficiently to give the reasons 
for success or failure and the lesson taught. “The five heads 
corresponding to tho tables are ;—(1), Kyanising, or uso of 
corrosive sublimate ; (2), Burnettising, or use of chloride of 
zine ; (3), Creosating, or use of creosote oil ; (4), Boucherio, or 
use of sulphate of copper ; (5), Miscellaneons, or use of various 
substances, 

Of the first Kyanising, it is stated that an absorption of four 
or five pounds of corrosive sublimate per 1,000 feet hoard mea~ 
sure, is considered sufficient, and it would now cost about 6 
dollars por 1,000 feet. It is not recommended except in situa- 
tions where the air ean circulate freely about the wood, as in 
bridges and trestles ; but in very damp locations—as for ties 
when in wet soil and pavements—its success is doubtful. Its 
cost when first used led to cheating, which for a time brought 
discredit upon it. 

Burnettising the Committee do not consider the best adapted 
to use where the timber is exposed to the washing action of 
water, as this removes the preservative ; but, on account of its 
cheapness, it is probably to be proforred at the present time to 
any other process for the preservation of railroad ties. The 
Wal house, Thilmany, and other modifications of the process 
aim at making the chloride insoluble, but are yet on trial. This 
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proser ‘has been largely and snecessfully introduced in Germany. 
ixperience shows the life of softwood ties to be doubled and tre- 
bled by its use. Its cost in this country is ahout 5 dollars per 
1,000 feot board measure, or 20 cents to 25 cents per tia, and for 
the latter purpose the Committee particularly recommend it. 
‘The work must be well done ; but some of the failures were from 
doing it too well—that is, from using solutions of too great 
strength, thus making the timber brittle, A solution of 2 
per cent, by weight, of chloride of zinc in water, is rocom- 
mended, 

Creosoting, or the injection of timber with hot creosote oil 
in a cylinder under pressure, is considered to be the vory best 
process which hea bean fully tested, where expenses is not con- 
sidered. It is as_yct tho only ono known which is suroto pre- 
vent the destructive attacks of the teredo or other marine ani- 
mals, and to give absolute protection against decay in very wet 
situations. [tis a somewhat expensive process, requiring for 
protection against the teredo from 10 Ibs. to 20 lbs. per cubic 
foot of timber, and costing from 12 dollars to 20 dollars per 
1,000 feat board measure. For resisting decay alone a cost of 
10 dollars to 14 dollars is sufficient. 

The Boucherio process, in which green timber is impregnated 
with sulphato of copper, either by vital suction, hydraulic pres 
sure, or a vactam, when well done, using a solution of 1 Ib, of 
sulphato to 100 Ibs. of water, has proved fairly successful. Under 
the head of “ Miscellaneous” are classed 41 oxperiments with 
almost os tang substances, sulphate and pyrolignite of iron, 
lime, resin, oil, tar, &., but with as yet no commercial suc~ 
cess. The general principles laid down are, to select the pro- 
cosa with reference to the subsequent exposure. Use open- 
grained, porous timber, and for that reason in general the cheap 
er woods. Extract the sap and water to make room for the 
material to bo injocted, natural seasoning, oxeopt for tho Bou- 
cherie process, being very desirable. Steaming takes the placo 
of seasoning. Use enough of the antiseptic to ensure a good 
result, and then let the timber dry before using, as its durability 
will thus be increased. Do not hasten the work if it is to be 
well done. Protect ties or timber in tho track as far as may bo 
from water by drainage. Contract only with reliable parties 
of established reputation, under a skilled inspector, who must 
be in constant attendance when the magnitude of the order 
warrants. 

There is nt the close a discussion of the question, Will any 
reserving process pay? ‘This is answered in the affirmative. 
‘ho Chairman of the Committee gives a careful estimate in one 

of the appendices in an actual case in this country ; another 
neral estimate is givon based on uropean experience, and 
threo other separate appendices give different methods of exa- 
mining the question of economy and comparing values. Other 
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appenitices-—io the numbor of twonty in all—treat ofthe gene 

ral question of destruction and conservation of forests, and give 

reports of the personal experience of a number of engineers, 

with methods pursued, apparatus used, Timber Trades 
Tournal. 


Cusoura Creeren.—Sir,—I have the honor to enclose copy 
of a roport from the Acting Director of Woods and Forosts, on 
the Cuseuta creoper, and on the steps taken in view of its 
destruction—which was read and considered at a meeting of the 
Woods and Forests Board held on the 12th instant. 

The Board requested Mr. Scott to use his best endeavours to 
dostroy the Cuacuta as fast as he can on Crown lands, take 
ing if necessary some additional men to help the present mem- 
bers of the staff so as to secure their more rapid destruction. 
And, whereas, according to Mr. Scott's report, the proprietors 
of “Alma” and “ Bar-le-Duc,” which now form one and the 
game eatate, are the only proprietors who seem to have taken 
steps for its destruction on private Propert . The Board far- 
ther suggests that His Excellency the Governor be pleased 
to consider whether it would not bo desirable to enact an 
Ordinance directing private proprietors to destroy the Cuscuta 
ereeper on their property; and in case of default by thom so 
to do—within a reasonable delay—authorizing the officers of 
the Woods and Forests Department to enter their property, 
excopt private dwelling-houses, and to destroy the creepers at 
the proprictor’s expense. 

have the honor to submit these recommendations for His 
Excellency’s favourable consideration, 


V. Naz, Chairman, 
15th January, 1885, Woods and Forests Board. 
To ‘The Honourable the Colonial Secrotary. 


As you requested, I beg to submit for the information of the 
Board a report on the Cuseuta creeper. 

‘This parasitical oreoper belongs to the Convolvntus family 
(Convolvulace), and is known by the common name of Dodder. 
‘There are soven or eight differant species, but ns I havo not as 
yet examined the flower I am tnable to say at present what 
species we have in Mauritius, and I have been informed that there 
is more than one. ‘There are three or four different species in- 
digenous to Enropo and the temperate parts of Asia, It is also 
found in Russia, where it does great damage to the flax crop. 

It is difficult to say in what way it was introduced into Maw~ 
ritins, but, most Tikely with foreign seods. I have not found, 
I believe it was seen at Quartier Militaire in 1882, and the 
rapidity of its growth accounts for its now being so abundant. 
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T has beon found in the Districts of Moka, Plaines Wilhems 
and Grand Port. 

Hore is an extract which throws some light on the method by 
which the Cuscuta first becomes attached to the plant on whic! 
it grows, “The seed gorminates in the soil in hhe usual way, 

d by the long spiral-like germ makes one or two tight coils 
around its future support, ‘and during the time these coils are 
progressing the foster parent is increasing in size. The com- 
pressing of the former ground the latter becomes tightenod, 
the causing the bark of the fostor-parent to become more de- 
Tieate, while the parasite is proparing a series of seral roots to 

netrate it, It having done this, its position is firmly estab- 

ished. Its own natural root dies away, and thenceforward its 
true parasite growth is astonishingly rapid.” 

Tt will thus be seen the great difficulty there is in extermi- 
nating it, for, should even half an inch of tho stem be left on 
tho branch of a tree it will again grow and inerease ; therefore 
the only plan to adopt is to cut down the branches and burn or 
bury the whole. 

‘No treos have as yet been seen killed by it, but T saw on the 
Reserves of River Moka some Framboises Marronnes which ap- 

eared to have heen killed by it. It has been proved that it 
as been spread to a great extent by the Indians carrying it 
eres one (neality and (ovowing son 16. wel th dagthor, under 
the false idea that it was the diane sans fin (Casaytha jiliformis) 
which they use as a medicine in certain cases. 

‘There are at present three forest keepers employed in clearing 
it out where it is most abundant, It is intended to send six 
other keepers to assist in exterminating it. 

The only Estates that aro clearing it from private forests as 
yet are “ Alma” and “ Bar-le-Duc,” and I should suggest that 
a forest keoper bo sent to work along with tho men sent for the 
purpose of clearing it away. 

Winuras Scorr, 

‘12th January, 1885. Acting Director, Woods and Forests, 

Yo The (Chairman of the Woods and Forests Board. 

L would add that the Cuseula is not without its medicinal 
qualities, and the juice of tho fresh plant is prescribed in sub- 
Gnflammatory complaints, and the powder of the dried plant is 
strewod on fresh wounds, the healing of which it is said to pro- 
mote.—W. 8. 

The above Minute was referred to the Law Committes.— 
Mauritius Mercantile Record. 


Cuscura Raruexa.—In the “Indian Forester” for January 
1886, I find the following paragraph rogarding the Cusewa 
refleza :— 

“The Government of Mauritius has addressed the Govern- 
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ment of India in order to ascertain from the Indian Forest 
Department what information is available regarding injuries to 
trees in India by the Cuseuta reflexa, or by other species of 
Cuscuia growing’ prrasitically, and we hope that the question 
may be dealt with by some of our readers, and that wo may 
have some valuable notes to communicate on the subject. Our 
own experience only points to injuries to orchard and road side 
trees, as the Cuscutas do not generally attack trees growing in 
masses, except perhaps in the case of scrub zizyphus jungle ; but 
we shall be much obliged for any information ‘gathered ‘rom the 
personal observation of any of our readers.” 

T have travelled about in nearly every part of India, and 
having made botany a pet subject, 4 nave Been able to gather 
together many “notes” regarding plant-life in this vast Empire. 
Among my notes I find that, in nearly every province or Pre- 
sidency visited by me, the Cuseuta was found growing every- 
whero in groat lixuriance. It is well known to the natives, 
particalarly in the Upper Provinces, as a most destructive 
perasite, and every means are taken to destroy it. It is un- 
fortunately so tenacious of life that a single twig, if allowed to 
remain upon a tree, will immediately follow the divine law to 
“imorease and multiply.” It growa with groat rapidity, and 
1 have invariably found that a tree once attacked hy it, Is irre- 
trievably lost, It is not at all particular as to what tree it may 
chaneo to grow upon, but as sure as it atiacks a tree, it literally 
sirangles it. I have seen it on fine specimens of Millingtonia 
hortensis, which have withered and died within a short space of 
time. The Zizyphus section of the N. O. Rhamnacew are parti- 
cularly favoured of this parasite. I have obsorved that birds 
have a great deal to do in its spread, especially parrots, which 
when feeding on the fruit of the Zizyphus Jupiba infested with 
the Cuseuta, generally manage to get their claws entangled in 
the succulent tendril-like branches of the parasite, and thus 
carry away piecos and drop them on other trees. The editor 
of the “Indian Forester” says that “the Cuseutas do not 
generally attack trees growing in masses." My experience 
is just the reverse ; and, as far as Calcutta is concerned—to 
no further—any one by walking through the Eden Gardens, 
or for the matter of that, the Dalhousie Square gardens, may 
see the obnoxious weed strangling whole clumps and borders of 
Crotona, Draeenas, Eranthemums, Inoras, &o. ‘The Millingtonias 
along the maidan are similarly infested. The variety general- 
ly seen about here is the C. reflewa. In the forests of Sikkim 
and Nepal the C. verrucosa and FHookeri ave generally found. 
In the Boon forests I have seen the C. Hookert covering acres 
of trees, In the Punjab it is very prolific, The “ Bir” round 
about Hissar, and in the Rohtak division, which chiefly consists 


We should have said masses of forest trees.—[ED.]. 
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of the Cappanis horvida, (“"Karreel” bush,) the C. relewa may 
‘be seen tiring in great luxuriance, The Dhak forests (Butea 
frondosa) of the Patna division are literally covered with C. 
Tofesa. Ueis my opinion, foxndad upon long experienc, that 
the injury done fo forests and frait trees by the Cuseutas must 
be very great, and if statistics wore obtained, it would be found 
that they exereised a very wide influence’ prejudicial to the 
healthy ‘growth of forest trees. ‘The only remedy I can sug- 

est is that, no sooner it is observed on a treo, endeavours 
should be made at once to have it plucked off, and burnt, for if 
once allowed to spread, it will give a great deal of trouble to 
exterminate it. Hven at the risk of Jopping off branches of the 
trees upon which the Cuseuta is found growing, it should be 
removed.—S. H.—Zndian Agriculturist. 


Istanp or Tarnat#.—Tho effects of forests upon the general 
hoalthfulness of the Stato is great. The philosopher, Boyla, long 
since stated that in the Dutch Fast Indian island of Ternate, 
long celebrated for its beauty and healthfulness, the clove trees 

vow in such plenty as to render their product almost valueless. 

'o raise tho price of the commodity most of the spice forest was 
destroyed. Thumediately the islund—previously cool, healthy, 
and pleasant—became hot, dry, and sickly, and unfit for human 
residence, It is well known that the general clearing away of 
tho forests in this country has had a tendency to raise the tem- 
perature in summer—WNew York Report of the Commission of 
State Parks, 


Accouptsa to experiments by M. Senff, the yield of ernde 
pyroligneous acid, tar, charcoal, and gas is almost the same 
with the most differont woods, But the richness of the acid 
waters in acetic acid, and consequently the yield of dehydrated 
acid, vary greatly. In this respect tho wood of coniferous trees 
is the least valuable, Tho wood of the trunk furnishes more 
acid than that of the branches, The wood yields moro acid 
than the bark, and sound wood more than dead wood, Rapid 
calcination yields more gas at the expense of the condensed 
products and of tho charcoal ; it yields also the weakest acid 
waters, and the charcoal is more hygroscopic than that fur- 
nished by a gradual action,—Timber Trades Jowrnal. 


‘A correspondent enquires by what rules or authority is tho 
Tndian Forester” sent. “On H. BM’s Service” with Service 
stamps? The “ Indian Forestor” is a private journal, and has 
nothing todo with Government. Buthe forgets that the Roorkeo 
Press, which publishes the paper, is under Government man 
agement, and can clearly use Service stamps, charging the post 
age regularly in its accounta with the “Indian Forester.” 
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We congratulate the Forest Departmont, Madras, on the fact 
that Mr. H, A. Sim, C.8., Deputy Conservator of Forests, 1st 
grade, Kurnool, has heen appointed to officiate as a Secretary to 
the Board of Revonue, Mudras, 

As all forest business in Madras passes through the Board of 
Revenue, it cannot but prove beneficial to the interests of forest 
conservancy that one of the Secretaries to the Board should 
have a practical knowledge of forest management, 

It is still a provailing idea with some administrators in 
India, that no. special training is required for forestry, and 
senior Civil officers frequently criticise forest operations freely, 
though they would not venture to do go in the ease of a Surgeon 
amputating a limb, 

ft may, however, be seen from Mr. Thiselton Dyer’s evidence 
pefore the Parliameniary Committee on Forestry, that the new 
Director of the Kew Gardens does not share this opinion, and the 
relations kstween Local Governments and Forest officers would 
be greatly improved, if one of the Assistant Secretaries to the 
Government were either an experienced Forest officer, or a 
Civilian who, like Mr. Baden-Powell or Mr. Sim, has served for 
several years in charge of executive forost work, 


‘AFFORESTATION IN GREAT BRITAIN AND 
TRELAND.* 


Inrropucrion. 


‘Tw quostion of afforestation in Great Britain and Ireland has, 
for some years past, received special attention, Various pa- 
rs have been published seiting forth tho inadequacy of the 
ritish woodlands, and the uncertainty which prevails as re~ 
ards future supplies of timber. Dr. Rohert Lyons, late mem= 
for of Parliament for Dublin, has specially taken up the af 
forestation of Ireland, as he believes that it will act beneficially 
in various respects. The Select Committeo of the House of 


‘ Reprint of a paper written ab the request of the Lord Lioutenant of Ireland. 
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Commons on Industries (Irelatid) investigated the question, and 
examined Mr, D, Howitz, whose evidence will be found at pages 
253-295 of the Report of the Select Committee, printed by or- 
debiof tho House of Commons in July, 1885. Another Select 
Conimitteo of the House of Commons was appointed last sum- 
mer, on the motion of Sir John Lubbock, member of Parliament 
for the University of London, with the object of considering 
whether, by tho establishment’ of a Forest School or otherwise, 
the British woodlands could be rendered more remunerative, 
This Commities examined Mr. William G, Pedder, Colonel 
James Michael, 0.8.1, Dr. Hugh Cleghorn, Colonel G. Pearson, 
Mr. W.T. Thiselton Dyer, o.t.c., and Mr. Julian G, Rogers, 
whose ovidence is recorded in the Report of the Committeo, 
printed by order of the Houso of Commons in July, 1885. 
Thavo, during the last six montha, visited various parts of 
Great Britain and Ireland in connexion with the establishment 
of an Indian Forest School at tho Royal Indian Engineering 
College, Cooper's Hill, and I have been strongly urged to give 
my views on the question of afforestation, especially with refor- 
erie to Ireland. Although I have not yet seen enough to deal 
ith this Inrge subject in detail, I proposs to oiler a few remarks 
in so far as personal inspection and past experience in my pro- 
fession in Europe and India justify me in doing, If the ques- 
tion should come to a practical issue, it will be necessary to 
investigate it in much greater detail, than has yet been done. 


IL.—G2ENERAL CONSIDERATIONS. 


Forests aro, in the economy of nature and of man, of direct 
and indirect value ; the former through their products, and the 
latter through the influence which they exercise upon climate, 
the regulation of the water supply, the healthiness of a country, 
and allied subjects. The principal points are, without going in- 
to full detail, the following :— 

1). Forests supply timber, fuel, and ather forest. products. 
(2). They provide work, and tend to produce a variety of 
industries, 
(3). They tend to reduce the temperature of the soil and 
the air, and to render the climate more equabla, 
(4). They increase the relative humidity of the air, and 
probably reduce evaporation. 

|. They tend to increase the rainfall. 

(6). They regulate the water supply, insure a more sui- 
‘eined ‘yield of springs, reduce tho violence of sud- 
den floods, and render the flow of water in rivers 
more continuous. 

(1). They prevent landslips, the formation of avalanches, 
the silting up of rivere, and they arrest moving sand. 

(8). They reduce the velocity of winds, and afford protec- 
tion to adjoining fields, 
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9). They afford shelter to cattle and to tseful birds. 

(10). They assist in the production of oxygen, and especi- 
ally of ozone. 

(1b. They may, under ‘certain conditions, improve the 
healthiness of a country, and, under others, reduce 


it. 
(13), | Finally they increase the artisic beauty of a country. 
2. Ibis not intended to give here the details upon which 
these conclusions rest ; I hope to do this on another occasion, 
and I shall now only stato that nothing has been included in 


the above twelve points which is not supported by accurate ob- 
servations, 


1, Direct Effects of Forests. 


3. As regards the direct effects of forests, mentioned above 
under first and second, the most important points for considera~ 
tion aro :— 

(a). The position of a country, its communications with 
other countries, and the control exercised by one 
country over others. 

(8). The quality and quantity of substitutes for forest 
‘products available in a country. 

(©). Tho value of land and labour, and the return which 
land yields aa feld, grassland, or forest, respoct- 


ively. 
(ad). The density of population of a country. 

4, A country which is ao situated that the importation of 
wood and other forest products is comparatively easy and cheap 
(sen-bound, or traversed hy navigable rivers coming from a coun 
try rich in forests, or intersected by numerous railways and other 
means of communication), or which has control over other coun- 
tries especially colonies ich in forests, ean dispense with oxten- 
sive forests, Ina country, which is rich in coal, lignite, or peat, 
the production of frowood is of subordinate importance. Where 
iron or other substitutes for timber in suflicient quantity and at 
a low rate are available, forests are not required to the samo 
extent as in a country which does not enjoy such advantages, 
Where Iand under cereals or grass yields, even if forest prodiica 
is imported, more valuable returns (higher interest on capital) 
than under forest, the latter would, in this respect, bo out of 

ace. If the population of a country is very dense, and all 

nd is re sired for the production of food, forests will not find 
a place, “Where, on the other hand, waste lands exist which aro 
not required or are unauited for cultivation and grasslands, and 
where the population is in want of additional work, it may be 
advisable to croato forests, and thus provide occupation through 
the operations connected with the administration of the forests 
and the industries, which the existence of forests tends to create. 


‘ 
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2. Indirect Effects of Forests. 


5. In considering the indirect effects of forests, the most 
important factors are tho climate and configuration of a country. 
The nearer to the cquator, the more important becomes, asa 
rule, the forest question, and the further north the less import. 
ant. While foresta may in a hot country, with distinet wot and 
dry sengone, be absolutely necessary for the mitigation of ex- 
frome heat and dryness during certain parts of the yoar, and the 
regulation of the flow of water in springs and rivers, they may 
be injurious in a northern country, which is already too cold 
and damp. Similarly, a continental country may require forests, 
while a sea-bound country may be better without them, as far as 
climatic considerations are concerned, A mountainous country 
is much more in need of forests than a level country, on account. 
of their beneficial action a8 rogards landslips, avalanches, the 
carrying away of débris, the silting up of rivers and low lands, 
sudden floods, and the sustained feeding of springs. ‘The action 
in this resect is produced in the following manner 

(1). The branches and leaves of the trees break the force 
of the falling rain, and retain a portion of it which 
evaporates, 

(2). Tho covering of forest soil and the routs of ihe trees 
prevent the gliding down of earth and rock, and 
the formation of avalanches on hill sides, 

(3). The covering of forest soil (humus or Teaf-mould, 
mosses, shrubs, dc.) possessos in a high degree 
the faculty of absorbing water and of retaining it 
for atime. It has, for instance, been proved that 
mosses of the genus Hypnum absorb three and a 
half to five times their weight of water, and peat 
mosses of the genus Sphagnum oven nino tmes 
their weight, while tho leaf“mould found in a mid- 
dle-aged, well-stocked well-preserved beech 
forest is capable of retaining, for a timo, 5 inches 
of rain, ‘The water thus absorbed reduces the 
quantity which rushes down sloping ground during 
rain ; it partly penetrates into tho ground, and the 
rest is slowly given up. Well-proserved forests, 
with a good layer of leatmould, act, therefore, like 
huge water reservoirs, which increase the quantity 
of water penetrating the soil, and which render the 
flow of water in rivers less fluctuating. 

6, Ay regards the protection against strong winds, and shelter 
to cattle and useful birds, forests act beneficially in any country. 

7. In applying these facts to Great Britain and Ireland it 
should be remembered, that the climate and rainfall of these 
countries is principally govorned by their insular position, which 
exposes thom to strong air currents coming direct from the sea. 
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Compared with their effects, those of forests, even if they oo 
eupied 20 por cent. of the ‘total area, would he comparative- 
ly small, Again, by far the greater portion of the waste lands 
in Great Britain and Ireland is covered with heath, and a con- 
siderable portion with peat mosses, which are most powerful 
agents in the retention of water ; moreover afforestation would, 
in many cases, be accompanied by the draining of the soil, 
which would counteract the effects of forests ; hence afforesta- 
tion in these islands would not produce, comparatively, the same 
offect, as ina country where unafforested soil has generally no 
covering. 


3. Area of Forests. 


8. No general rule ean be laid down showing whether forests 
are required in a country, or what percentage of the area should 
be so stocked. The forest question must be determined on the 
specie! circumstances of each country. Dr, Lyons published a 
short time agoa statement showing the latost estimates of the 
forest areas in a number of conntries, which I reproduce below. 
Some of the data require confirmation, but on tho whole they 

ive a fair idea of the areas, [ have added two columns show- 
ing the percentage of the total area of each country under 
forest, and the forest area per head of population :— 


ms Bac TH | age | heen 
consent, Cane 
‘Total. ‘Under Porest, ratte’ 
Rossis in Europe, «| 1,044,824 | 824104, 42 | GL 
Bwweden, 157,055 66,197 42 af 
108,420 86,876 34 12 
130,008 35,179 27 
207,931 53,409 26 O8 
119,870 29,563 25 oo 
203,996 85,450 7 08 
Belginm, 11,876 | ‘1,677 15 o2 
Italy, + 114,362 14,111 12 038 
Holland, 12,515 832 7 O1 
Denmark, sued 13,396 623 5 2 
Great Britain & Treland,{ 120,312) 4,3604| 4 O1 
Total, «+-| 8,148,565 | 1,101,881 35 see 
United States of Ame —|—— |__| _. 
rica, 8,580,242 598,750 17 Té 


‘© This is tho Bgure given hy Dr. Tyans ; it dose not qnite agree with those 


und furthe Le 
torrie Lyons wives only 4000 square miles ; he hes apparently omitted. the 
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9. Tt has been estimated that the percentage of land under 
forest required for a country situated and populated like the 
centro of Germany, may be put down at about 25 per cent. of 
the tolal area. Judaing by this slandard, and assuming that 
the data given in the above table aro approximately correct, it, 
would appear that Russia and Sweden have as yet moro land 
under forest, than is absolutely required. Denmark and Great 
Britain and Ireland have a very small percentage of land under 
forost, but they are not only sea-bound, but also situated under 
a northern latitude, and it would bo premature to conclude at 
first sight, that thelr forest areas aro too small. 

40. "Great Britain and Ireland aro well supplied with coal 
and poat, and the production of firewood is of very little im- 
portance; as a mutter of faci, firewood is unsaleablo in many 
perts of the country. ‘The question of the supply of timber 
Fequires a more detailed notice. Although the production of 
iron ia enormous, the imports of wood into Great Britain and 
Troland aro stated io have amounted in 1883 to 6,447,211° Jonds. 
For the same year the value of home production and imports 
of forest prodice are given, in round figures, as follows :— 

£ 
Estimated value of wood produced in the country, _ 8,000,000 
‘Value of imported wood, i we 18,000,000, 


* Total value of wood, a» 21,000,000 
Value of minor} forest produce, as bark, dye 

‘woods, wood pulp, galls, turpentine, pitch and 

tar, resin, lac, gum, caoutchone, gutta percha, 

fibres, &e., imported, ... tee 14,000,000 


Grand Total, s+. £35,000,000 


The total value is equivalent to about one pound per head of 
population, per annum. . 

TL. Tt appears that of tho total quantity of timber required 
by the country, only abont ono-soventh (according to valne), is 
Foduced at home.” Uf the whole of the required timber were to 
Pe grown locally, it would he necessary to inerease the area, 

under forest to about 20 per cent. of the total area of the county, is 
the 


or, say, to 24,000 square miles. A considerablo portion of 
fniports consists, however, of teak, fancy woods, &c., which 
could not be grown in these islands. Still, after making allow~ 
neo for these, an area of about. 20,000 square miles, ur nearly 
five times tho present area, would bo required. 

13, "The question ofthe future timber eapply comes to this:— 
Ts it necessary or advisable to increase the area under forest 
in Great Britain and Ireland, with the view of meeting future 


* Simmons, in the Journal of the Society of Arts, 19th December, 1884, 
4} In Foreet terminology, major produce means wood (timber aud firewood) ; 
minor produce, all other articles obtained trom foresta, 


ea 
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regniroments of timber, or ema colonies and other countries be 
relied on to meet the demand ?” This question has been exten- 
sively discussed of late, and I shall restrict my remarks to the 
most obvious point, the supply of those ordinary kinds of timber, 
which will readily grow in the climate of these islands. 

13, Of the 6,447,211 loads of wood imported in 1883, the 
following quantities came from the more important sources 


Loads, 
From Sweden, a 1,600,000 
» Russia, a 1,850,000 
» Norway, 7 750,000 
» Germany, os. ss 480,000 
}» ‘The United States of America, 400,000 
Total, 4,580,000 
Canada, “ 1,640,000 
Grand Total, a+» 6,070,000 


In round figures, Great Britain and Ireland received ono and 
a half million loads from the Dominion of Canada, over which 
the Government of this country has a certain control, and four 
and a half million loads from countries over which it has no 
control. Although these data refer only to one eat 88, they 
approximate to the average imports of the last five years suffici- 
ently close for the present argument. As far as the available 
information goes, it seems almost certain, that the supply from 
the United Siates of America will dio away at an early date, 
thus reducing the available quantity by 400,000 tons. Of 
the foregoing European States a sustained yield is at present 
only secured from Germany, where the bulk of the forests is 
under systematie managomeng and control ; indeed, itis believed 
that the imports can casily be increased, ospecially from tho 
forests in Rast Prussia. Ig Sweden, Norway, and Russia, the 
forest conservancy measures so far introduced do not, if I am 
correctly informed, ensure a sustained yield of the quantities 
removed of late years, though the falling off in the supplies may 
not be so rapid as has been assumed. These sources, then, 
cannot be relied on to furnish for 207 length of time 3,700,000 
Joads annually, or more than one half of the total imports, even 
if the supplies from Germany should somewhat increase. “None 
of the other large European countries will materially help to 
cover the deficiency, any surplus material available in Austria 
boing required by Franco and other countries. 

14. nada has sent about one and a half million loads an- 
aually, but gloomy reports have been received of tho extensive 
destruction of forests in that country. The matter is said to 
receive now attention, and if, as has been stated, the area of tim- 
ber lands has been reduced to less than 10 per cent. of the total 
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area, it is high time to take energetic stops towards the introduc- 
tion of proper forest conservaney measures and the reproduction 
of the forests. Largo areas, otherwise not required, are available 
for the purpose, and the Government of England should uso all 
possible influence to bring about the sotting aside for forest pur- 
poses of suitable arens on a largo scale. 

15. In how far South America and Africa can make good 
any deficiency of timber in Europe, is not known at present, 
Australia can probably do very little in this respect. ‘The im- 
ports from India have hitherto been restricted to that of teak 
(oaxiinam, 45,000 loads) and of a small quantity of fancy woods. 

8 the price of timber rises, with decreasing supplies, other 
Kinds of useful timber may be added, but the expenses will 
always he comparatively high, apart from the fact, that India is 
likely to require as much timbor as it produces. 

16, On the whole, although [am far from joining those who 
would create a panic on the timber supply question, there is 
evory prospect, that any woods now planted in Great Britain 
and Ireland will yield a fair return, by the time that they are 
ripe for the axe,” At present prices ure very low, but that 
should not induco the present generation to disregard the future. 
Wood is an article whieh requires a long time to mature, and 
forethought as regards future supplies of it is more necessary, 
than in respect. af any other article. 

17. From the Agricultural Statisties of 1884 and 1885, T 
gather that the area of Great Britain and Ireland is distributed 
a8 follows :—~ 


Anna ts 6qvanm Mizms, | Pencenrace op TOTAL ANBA. 


Divieton of band. | sing iow. 
Jund | Boot Treeane) total, | IAB | $04 | ratynd| Total 
wes wales 

‘Under crops, ine 

cluding men 


dows, orch- 
aria’ gardens, 48,887] 7,585) 23,818] 78,000 


and grass 
Tani 


egieend fore }T g.s40) 1,200) 519) 4,800 
Benen moan 
tain land, 


bog, marsh, 
Tana? P| 12079) 2,536) 8,194) 41,809 


rons, water, 
fences, &e., 


Grand Total, «| 68,311] 80,417) 92,5811,21,259% 


20:7, 70-8} 95.9 BLE 


* This is the aren given in the Agricultural Statistics, 
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The Director-General of the Ordnance Survey has kindly 
furnished me with the following figures :— 


England and Wales, ., 4. 59,469. squate miles, 
Scotland ee aes 30,9 
Ireland, 


no» 


82,581 yy 


Total, ve 122,902 ,, » 


‘These figures include all water and foreshores, 

Tho total area of all waste lands amounts to 41,809 square 
miles. I am not in a position to stnte, at present, what propor- 
tion of this area is fit and available for forests, but on the whole 
it may perhaps be estimated at one-half, or 20,000 equaro miles, 
in round figures. At any rato it is evident that there is suffi- 
cient room for a considerable extension of the woodlands in 
Great Britain and Ireland. 


4, Fovests ax objects of Industry. 


18. Forests aro important objects of industry ; they require 
labour in their creation, preservation and the temoval of tho 
produce, A great variety of occupations depends on the pro- 
duets of forests as their prime materials—not only as regards 
constraction, manufhoture, furniture making, &c., and tho indus= 
tries, using minor forest produce, which would be in existenco in 
any case, whether the material is imported or produced locally— 
but also as regards special industries, which cannot apring into 
existence except in and around large forests with a sustained 
and regular yield. ‘The articles produced by the latter aro now 
mostly imported, but they could, to n considerable extent, bo 
made by local labour, if Great Britain and Ireland had exten- 
sive forests, 

19. The quantity of labour required for forest operations 
varies with the valuo of the products, and the consequent greater 
or less minuteness of the system of management, ‘Tho number 
of porsons required for the ordinary work in the forests, admin- 
istration, creation, presorvation, cutting of wood, and collection 

< of minor products, has, for forests situated like those of Ger- 
many, been variously estimated at one adult labourer for over 
100 "to 500 English acres. This estimate refers to forests al- 
ready in existence, in which, perhaps, one per cent. of the area 
js annually cleared and re-stacked, and a_great portion of which 
is of small value. For Groat Britain and Ireland it may be as- 
sumed, that about one adult labourer will be required for every 
100 acres, after the forests have been created ; while the initial 
planting work is going on, about every 15 to 20 acres would 
aupply work for one labourer throughout the year, what with 
preparation of tho soil, draining, nursery work, planting, sow 
ing, fencing, &e. Asstning that the forest area of Great Bri- 
tain and Ireland were, during the next 20 years, increased from 
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4,360 to 20,000 square miles, it would be necessary to plant 
annually some 500,000 neres, which wonld fully occupy at least 
25,000 Inbourers, corresponding to a populition of 125,000 
people. After tho forests had heen created, they would give 
employment to about 100,000 lubourers, corresponding to a 
Portion of hale a million, Large a theso igures are, ie will 
e seen, that forests give but small employment when com- 
pared with agriculture, and it follows that, ordinarily, all lands 
required for sgriculture could, as regards the lnbour question, 
not be made availble for forests. ‘The latter must be restricted 
to surplus areas or to lands not suited for agriculture, as long 
as the forest products are obtainable at a reasonable rate from 
outside sources. 

20. Refore leaving this subject, the following infarmation 
may find a place here ;—Prussia, Bavaria, Saxony, Wurtem- 
berg, Baden, and Alsuce-Torraine, have a combined population 
of 40,644,736 people. ‘The labour connected with the forests of 
these countries, and their products, has been estimated to be 
worth :— ¢ 


Labour in the forests, vee 4,550,000 
Carringe of wood, he, I 8,900,000 
Collection of minor products, «+... 1,000,000 


Total, vs. 9,450,000 


These earings suffice for the maintenance of about 300,000 
families, or one and a half million people, It has further been 
estimated that the primo material yielded by the forests occupies 
about four millions people, eo that forests and industries depen 
dent on them provide work for some seven millions people, or 
one-sixth of the total population of the above mentioned coun= 
tries. 


5. Forest Revenue, 


21. Althongh it is not intended to discuss hore in fall detail 
the revenue obtainable from forests, it will not be out of place to 
offer afew remarks on the subject. It haz been put forward, 
from various quarters, that forests in England ean be made to pay 
botter than land under cullivation. This may he the case under 
very special condition, but generally Ldo not belive it to bo 

ossible, Data have been produced showing that land under forest 

as yielded higher returns than would have been obtained by 
letting the land for agricultural purposes, but in these cases it 
has generally been overlooked, that tho return in the ono case 
represents the interest on a much higher capital than in the other. 
This can best be explained hy an example, which E shall, for 
convenience sake, make as simplo as possible. Assuming that 
certain land yields, if let for agriculture, Gs. an acre a year ; the 
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purchase value of this land would be £10 an acre, calenlating 
with B per cent., and this is the enpital of which 6¢, represents 
the annual intere: If the land is, instead of letting it, put 
under forest, it will yield no return for a series of years, and, in 
addition, a certain suin must bo spent in creating the forest; both 
items with their compound interest must be added to the invest- 
ed enpital, Ordinarily newly created forests must be closed for, 
say, 80 years, during which time they yield little or no return. 
Assuming that the returns from thinnings mado between the 
BOth and 50th year cover the expense of maintenance for the 
whole 30 years, and that the full returns commence with the 
BOth year, a most favourable and rare case, the account would 
stand ‘as follows, at the end of 50 years :— 


£ad 
‘Value of land, per ncro, with compound interest 
‘at 8 por cent, for 50 years— 
B= 10 X 108! ae BG 


Value of outlay on the creation of the forest, 
say £3 per acto— 
S= 3x 103% on oo ow 188 0 


Total, BRD 9 


Ina round sum, £57 represonts the forest capital, and if the 
concorn is to yield 8 per cent. on the invested eapital, the returns 
feom the forest must amonnt to £1 14s, 2d. an acro a year, or 
nearly six timos the rent obtainable hy letting the land. “Except 
ander vory spocial circumstances (osier beds, &c.), such returns 
will not be obtained, and I am satisfied that, ordinarily land fit 
for cultivation will, if used in this way, yield higher interest 
on the invested capital, than if stocked with wood. 

22. [have experienced great difficulty in obtaining reliable 
data regarding the roturns obtained from forests in Great Bri- 
tain and Ireland. Inquiries made by mo seem, howover, to 
show, that the great forest esiates in Scotland do at prosent not 

| yield, on the whole, more than about 5 shillings an acre, which, 
‘at 3 percent, interest and according to the above assumptions, 
corresponds to an average purchase value of the land equal to £1 
10s, an acre, or an annual land revenue of about 11d. an aero. 
Some of the lands are, perhaps, not worth more, some even less, 
ul the average valuo is deciledly higher, and a good portion 
would yield 10'and 20 times eleven pence a year, if let for agri 
cultural purposes, ‘The above-mentioned return of 5 shillings 
‘an acro does not include the receipts which some of the Scotel 
proprietors at present obtain by Eetting the land for deer shoot- 
ing, but that is, it seams to me, a somowhat abnormal source of 
jncome, which may disappear as suddenly as it has sprung into 
existence. 
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23, It may be contended, that the prico of timber is very low 
at prosent, und that it may and probably will rise as trade revives 
tnd foreign supplies of timber become exhausted. ‘That say ho 
40, but other items may also change, and it would be undesirable 
to rest a calenlation on uncertain future events. 


6. Summary of Conclusions. 


24, Tn summing up thoso general considerations tho follow 
ing principal conclusions may be drawn in respect of Great Bri- 
tain and Ireland :— 

(1). As the imports of wood and other forest produce are 
very great, and as it is doubtful whether sufficient, 
supplies ean be permanently obtained from other 
countries, the extension of the home forest area 
ean be strongly recommended, provided it is carried 
out on surplus lands. The additional wood-lands 
may safely be expected to yield fair returns on 
the invested capital, if the work of creation and 
administration of the forests is done in an economic 
manner, = 

(2). Tho surplus area is so great, that extensive tracts ean 
‘bo act aside for foroats; without trenching on the land 
required for agriculture (fields and gee lands). 

(3). The tendency of the forests to reduce the temperatnre 
of the soil and the air, to increase the relative hu- 
mnidity of the air and the rainfall, is of subordinate 
importance in theso islands, which are, owing to 
their goographical and so-honne position, eubjct 
to influences, in comparison with which those of 
forests are small. 

(4). The increase of the forest area will act very benef 
cially in reducing the ffeels of winds on udjoining 
lands under cultivation, and in affording shelter to 
cattle and useful birds. 

(5). The oxtension of the area under forest will provide 
additional work, without interfering with existing 
sources of occupation, 

Tam not at present prepared to go beyond what hes beon 
siti in tho above fve points, but T Baliye it to be. suficient 
to show, that a fair field for judicious enterprise exists in the 
extonsion of the wood-lands of Gresi Britain and Ireland. 


TL—Tue AFFoREstaTION oF IRRLAND. 


25. In the first part of this paper I have denlt with the 
forest question generally in respect of Great Britain and Ire 
Jand, and T shall now proceed to offer some remarks with special 
reference to Ireland, commencing with the consideration of the 
indirect effects of forests. 
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1. Forests in relation to Topography and Drainage. 


26, Ireland has been described* as an island consisting of a 
great central plain, bounded near the coast by groups of moun- 
tains, though not entirely surrounded by them, Along the 
north, west, and south, the coast is deeply indented, and the 
centrll plain is interscoted Ly nmmerous lakes and ‘sluggish 
rivora, which find their way out to sea at the head of the bay 
and estuaries, A line drawn across the centre of the country 
from Dublin or Dundalk Bay, on the east, to Galway Bay, on 
the west, will meet with no higher elevation than that of about 
250 fect” above the sea, but a soction in every othor direction 
‘will be found to cross a mountainous ridge bounding at each ex- 
tromity the central undulating plain, ‘The mountains surround- 
ing this plain may bo divided into the following groups ; 
(2). ‘The north-western highlands of Donegal and Derry. 
a Tho western highlands of Mayo and Galway. 


3). Tho south-western highlands of Kerry and Cork. 
4). Tho south-oastern highlands of Wicklow and Dublin. 
5). The north-onstern highlands of Mourne, Carlingford, 
and Slieve Gullion. 

Many minor hill ranges exist, besides tho above, but it would 
oad too far to mention thom here in detail. 

27. ‘The central plain is described as being underlaid through- 
out the greater portion of its area, by Carboniferous limestone, 
except near local disturbances. The limestone is only occasion- 
ally visible, as the greater portion of tho surface is oversprend 
by bods of limestone gravel, or boulder clay, or by shallow 
Takes and streams, Tixtensive peat mosses are a still more 
recent covering. It is believed that this limestone plain was 
originally covered throughout its area by conl measures, which 
denndation in the course of time bas reduced to such an extent, 
that the originally vast Upper Carboniferous beds are now 
ropresentad by only a few feraps left here and. there. . Coal- 
fields are found at ‘Tyrono in the north, and at Killenaule and 
Castlecomer in the south, 

28. The north-western and western highlands aro formed of 
Lower Silurian beds generally converted by metamorphism into 
crystalline schists, quartzites, and gneiss, The highest cleva- 
tion in theso two ranges is reached at Muilrea, 2,688 feet above 
the sea. Tho sowth-eastern highlands are formed of Granito 
which ponetrates Lower Silurian beds, the latter being con- 
siderably metamorphosed ; they riso to an clevation of 3,039 
fect, at Lagnaquila. In the aouthaceetern highlands the rocks 
are disposed in long parallel bands, ranging nearly cast and 
west, ‘Tho narrower bands are formed of carboniferous rocks, 
the broader of Old Red Sandstone ; the former occupy the val- 


* Hull, “The Physical Geology and Geography of Ireland,” page 120. 
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leys and arms of the sea, the latter rise into mountainous tracts, 
These ranges inchule the loftiestclovations in Ireland, the ridge 
of Macgillienddy’s Recks rising to a height of 3,414 feet above 
the sen, The nurdi-eastern highlands are old volcanic, and re- 
markable for the number and varicty of rocks and minerals 
which they possess; tho highest elevation, Slieve Donard, is 
2,796 foot above the sea. 

29. Ireland is drainal by 226 separate rivers, with numerous 
feeders. The following are the twelve largest drainage basins:— 


Drainage 
aren, in 
‘aquare miles, 
Q). Tho Ris Shannon, in the contre and west, 6,060 
(2). The Suir, Barrow, and Nore, in the south 
est, sincor teak Tyetinaa bathe, OBS 
(3). The Bann, Main, Moyola, Ballinderry, and 
Blackwater, with Lough Nengh, in the 
north-enst, es 2,242 
(4), The Erne, in the north-west, we 1,689 
(5). The Biackwator, in the south, 1,284 
(6). The Corrib, in the west, 13212 
(7). The Foyle, in the north, see 1,129 
(8). The Boyne, in the east, se. 1040 
|. The May, in the west, se 805 
in the south-east, 680 
‘Lhe Liffey, in the east, 529 
Phe Tee, in the south; sya 484 


Total, «20,709 


in about two-thirds of the total area, 
while the remaining one-third is divided amongst the other 
214 rivers, 

380. In addition to tho rivers, Ireland has a Jarge number of 
Takes, both situated amongst the mountsing and in the plains, 
The largest of theso is Lough Neagh, with an area of over 150 
aquare miles, forming part of tho Bann River drainage basin. 
The Shannon, in its course of 160 miles length, passes through 
a series of lakes ; tho Corrib and Moy include also large lakes 
in their drainage basin: 

BI. Althongh the principal mountains are grouped along 
the coast, Ireland has a distinet main watershed, low aa it may 
Qe, which commences near Tough Foyle, runs through the 
centro of the country, and ends near Bantry. ‘This low water- 
shed divides the waters between the Atlantic Ocean and the 
Trish Sea. 

82. After these promises T shall proceed to consider in how far 
afforestation is called for with reference to the regulation of 
moisture, and the prevention of floods and landslips. If Ireland 
was situated ina more southern latitude, or removed from the 
sea, its configuration would probably make afforestation a neces~ 
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sity but, owing to the existing climate of the country, all tho 
waste lands in the lower part of the country, and along the lower 
and even portions of the higher parts of the lil Tanges are Nee 
turally covered with a dense growth of heath, grass, and mosses, 
which act as most powerful retainers of moisture, and bind the 
surface soil together, Anyone, who has travelled in Lreland, 
must have noticed that this covering of the soil is, after rain, sa~ 
turated with water to such an extent that the addition of trees 
would make comparatively little difference. Moreover, as al- 
ready mentioned, afforestation would necessitute the artificial 
draining of a considerable portion of the land, and Tam, in tho 
absence of statistics on tho subject, very doubtful whether the 
operation of afforestation would, on the whole, act hewaticially as 
regards the regulation of moisture, ‘The comparatively small 
additional effect of the forest growth would probably be noutra- 
Tized by the draining of the soi 
33, "The upper part of the hill ranges consists to a. consider 
_ able extont of rock, much of which is at present bare, Here 
afforestation would probably produce some good ellvets, but the 
uniertaking would never pay, and it could only bo justified on 
public grounds, if the damnge done by the rushing down of the 
rain water was great, I have, during my late tour in Ireland, 
seen traces of such damage, but on the whole, it is not much. The 
rock is genorally sufficiently consistent to resist any appreciable 
eroding action of the rain water, To sum up, as regards the 
denudation of the hill sides, afforestation iz, in my opinion, ab 
present not called for ; at any rate the question is neither urgent 
nor very important, as long as erosion is not artificially assisted © 
by the act of man, 

84. Tt has been stated above, that the rain water which {ulls 
in Ireland is carried into the sea hy 226 separate river basins, 
Here, then, is alrouly a great division of the waters, which in 
itself prevents the occurrence of catastrophes like those which 
were reported some years ago from tha valley of the Rhone in 
France, Some damage is no doubt done, but I feel satisfiod 
that it will be much cheaper to face the loss which is occasional~ 
ly caused hy inundation, than to attempt its prevention by the 
afforestation of rocky hill sides. A good deal of relief has alrealy 
been given by engineering works, and more can, no doubt, be 
done in this way, where necessary, at an outlay much more come 
mensurate with the offect, than if attempted by afforestation. 

35, Much capital has been made out of the effects of forests 
on sudden floods, and tho afforestation of Ireland has been 
strongly urged on this ground, the drainage area of Lough 
Neagh being used as an illustration, I regret that I cannot 
support what las been advanced in this respect, becanse the 
effects of forests in Trelaud hve been dectdetlly over-ostimated. 
I shall attempt to illustrate this statement in the case of Lough 
Nenagh. 
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Tho area of Lough Neagh is given as... 158 equare miles. 
drainage basin, 1,712,» 


Total, se 1865 on 
Proportion of ‘lake ares to total area, 1. 1': 12 

Tf one inch of rain falls within 24 hours, and one-third of it 
sinks into the ground or evaporates, while two-thirds reach the 
lake within 24 hours, the level of the lake will bo raised by 8 
inches minus what is taken away by the Lower Bann, or say 6 
inches. Supposing 100,000 acres, or about ono-twelfth of the 
drainage aroa, was planted with forest, and theso planted arens 
retained twice the quantity of water, two-thirds of the fall in- 
stead of one-third, the level of the Inke would thereby be reduced 
by jpacg= qofan inch, If 250,000 acres wero planted, equal 
to about 20 per cont, of the total area, tho reduction of the 
level of the lake would amount to 3X $= 4 of an inch. In 
reality, however, the effect would be much smaller for the 
reasons given above, and I doubt whether the planting of 500,000 
actos, or about 40 per cent. of the total area, would, during a 
fall of rain of one inch within 24 hours, reduce the level of the 
Jake by moro than one inch. Moreover, it is, in several instances, 
not clear to me how the areas to be planted are to be obtained, 
Tt has, for instance, been proposed to plant in the basin of the 
Upper Bann river an area ‘of not lest than 51,200 acres (80 
square miles), but I find that the whole county Down contains 
only 51,158 acres of waste lands, Assuming that of this area 
30,000 acres aro sitnated in the Upper Bann drainage basin, 
and that of these 20,000 acres are found fit for planting (a most 
favorable proportion); it would be necessary to take at least 
30,000 acres out of the grass or cultivated Jands, an inroad on 
the food and fodder resources which could scarcely be justified 
or approved. Armagh, again, which adjoins county Down, 
and is situated in the Blackwater drainage basin, has only 
15,789 acres of waste lands, and here also planting could only be 
done on a limited scale, On the whole, I believe that it will bo 
‘wise to leave the case of Lough Neagh, for the present, in the 
hands of the engineor, 

36, I trust that I shall not he misunderstood. Where un- 
afforested waste lands are generally bare of vegetation, affores- 
tation will have a powerful effect, but where such lands are 
covered with a growth of heath, grass, and mosses, as in Ireland, 
an effect similar to that produced by afforestation is already in 
existence, and tho addition of trees will not appreciably increase 
it, especially if the planting must be accompanied by the artificial 
draining of the ground. I fully believe in the beneficial effects 
of forests on the regulation of water a3 a general principle, but T 
-demur to the application of that principle without duo considera- 
tion of the special circumstances of each country. 


AVFORESTATION IN GRRAT BRITAIN AND IRELAND, 157 


2, Forests in relation to Climate. 


37. Ireland is situated between the 51st and 56th degrees nor- 
thorn latitude, and the 5th and 11th degrees western longitude ; 
it is surrounded on all sides by the soa, and subject to strong 
wind currents, more especially along the western coast. Tho 
Agricultural Statisties of Ireland for 1884, contain detailed data. 
regarding meteorological observations made at Dublin (at 51 feet 
above the sea), daring the years 1864 to 1884, from which I have 
compiled the following table :— 


serra aermnge rea. eea™ | onmnneatons or iol. 


Beason, ‘Tempers: Barome- | Tonsfon of | Retativa 
Sumter | Reintan, | tren | "Vapour | Hamdny 
fn | Preseuee, | in the al, 
ches, Jin Inches. | in 


helt Tnches. | Per cont, 
Spring, 469 | 466 | 6-048 [29878 | +260] 77-4 
Summer, ...| 584 | 47:8 | 7-338 129-980] +393 | 76-8 
Autumn, ...| 49:3) 485 | 7-626 130-068 | -318 | 84-0 
Winter, «| ated | 51-7 | 7-003 ]29-845 | 28 | B45 


Menn or Total | 
of Year, 439 | 1946 |28015 |20042 | 301 | 807 


The temperature, measured 4 feet above the ground, is given 
as deducted from the maxima and minima readings of the 
thermometer by Kaemtz’s formula : 


[Min. } (max,—min, 41) = mean temperature). 
Spring comprises here the months of March, April, and May. 


Summer yy » oo» dune, duly, and August, 

Antamn » 9 September, October, and 
* November. 

Winter, is » December, January, and 
February. 


Tho mean or totals of the year are correst, as given in the 
Agricultural Statistics, but the means for the four seasons have 
‘been calenlated from the means of the several months, and they 
are, therefore, liable to slight corrections ; the differences, if 
any, aro, however, small. 

38. The wind directions, according to the observations made 
in 1884, are as follow—if the numbers given for north-west ara 
equally divided between north and west, those given for north- 
east oqually between north and east, and so on :— 


Y 
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we 41 por cont. 
South winds, ... . 
Enet winds, . 


‘Total, 


89. Dublin is situated on the east const, and its climate does 
not represent the average of [reland. Data, similar to those 
given above, for a station on the west const aro not at my dis 
poral, but sufficient is known to justify my stating, that the 
rainfall on the west coast is much’ heavier than that at Dublin, 
and, it may be inferred, also the rolative humidity of tho air. 
cit? following data show she rainfall for a number of sta 

ions :— 


Cork, annual average of 1860-80, ... 36 inches, 
48 


Waterford, 4, 5 i, 
Kilkenny, , i 43, 
Armagh, *. “i o-81) Sy 
‘Antrim, 35 


The averago rainfall for all Ireland has been calculated to 
range from 88 to 40 inches a year. 

46, Compared with continental European countries of equal 
Jatitude, Ireland has a comparatively small range of temperature 
during the different sensons of the year, a low temperature dur- 
ing summer, a high rainfall, and a damp atmosphere. It follows 
that the tendency of forests to reduco the temperature, to 
increase tho relative humidity of the air, and also perhaps the 
rainfall, is not only not required in Treland, but that it would 
be actually injurious if it were not very small compared with 
the action’of moist sea winds. In this respect, then, afforesta- 
tion is not required in Ireland. 

3, Foresta in relation to Winds, 

41. Tho action of forests on winds and the protection which 
woodlands afford to cattle and useful birds deserve great atten- 
tion. It is well known that the strong sea breezes which sweep 
over Ireland, especially along the western coast, impede to a 
considerable extent the successful prosecution of agricultural 
operations, and any measure which would reduce this banefal 
effect must be beneficial. I do not advocate the planting of a 
continuous long belt of forest along the western coast as has been 
‘snvgested, because such a measure seems to me actually imprac- 
ticable, and if practicable and carried ont, it would protect the 
fields behind it only for a certain distance, when another belt 
would be required for the fields further inland and so on. 
beliove, however, that much good could be done in this respoct 
by a judicious distribution of forest blocks over the country; 
more especially in tho const districts, without attempting to 
create continuous belts. 
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42. The protection which forests afford to cattle is also 
highly beneficial in a country like Ireland. Ihave been assured 
that Scotch farmers pay, in many cases, twice as much for the 
grazing in forest lands a#’in open ands; not because the former 
yield more fodder, but because the oattlo thrive better, owing 
to the protection which the trees afford to them. 


4. Forests in relation to Wood Production, 


43. The question of wood production has been dealt with in 
the first part of this paper. It is only necessary to repeat here 
that Ireland is rich in peat, and that coal ean bo laid down at a 
low rate ; hence {he production of firewood is at present of little 
or no importance, On tho other hand, I have attempted to show, 
that the production of timber is likely to pay fairly by the time 
forests now planted are ripe for the axe, provided the work ia 
done in a judicious and economic manner. 


5. Forests in relation to Labour. 


44. It has been shown above that forests, if established on 
surplus lands, bring additional work to the people of a country, 
not only through their ordinary administration and working, 
but also by the springing up of a variety of industries connects 
ed with forest products. It is evident: that tho consideration of 
this question must be of importance to a country like Ireland, 
where the following remarkable facts face each other :— 

On the one hand, Ireland has large areas of waste land, 
which could ensily be converted into useful cultivated 
tracts 5 

On the other hand, the population of Treland has steadily dew 
creased during the last 40 years, chiefly by emigration, 
in round figures from eight to five millions ; even now 
emigration continues ; « certain number of agricultural 
luhourers seek, during part af each yenr, work elsewhere 3 
and generally a good deal of poverty prevails, especially 
in the coast districts, 

What is the cause of this? Here is a problem which has 
heen, for years past, ane of strang contention in political circles. 
It is not my intention, nor have I any desire, to discuss the 
Irish question generally, but, in order fo deal with afforestation 
in relation (o labour, Tum constrained to offer a fow remarks on 
it, with due deference to those who are better qualified to judge. 

45, It has been said, that tho Irish rural population is lazily 
inclined ; but it is also well known, that the Irishman is a first 
class workman, when employed elsewhere, Why should he 
work hard in England, anc why not in Ireland? “Surely only 
for this reason, that it pays him to do so in the one case, and 
not in the other. Emigration has, even of late, been encour 
aged. To get rid of a number of troublesome people may be 


160 AFFORESTATION IN GRHAT BRITAIN AND IRELAND, 


very convenient for the moment, but such a measure cannot 
poouues any lasting good effect ; to establish peace in a country 
¥y depopulating it is, of course, opposed to all sound principles 
of national economy. As long 23 waste Iands fit for cultivation 
are available in a country, emigration should be discouraged 
and not encouraged. ‘The cause of the evil must he looked for 
elsewhere, and the eure attempted by other means. It cannot, 
for a moment, be supposed that Providence made the Irishman 
essentially different from those around him ; there must be some 
cause inherent to the country in which he lives, which has by 
slow degrees, made him what he now is. This I believe to bo 
tho peculiar climate of the country combined with the state of 
propriotorship of the land. Natura has produced the former, 
the act of man the latter. 

46, According to the present state of affairs, the ordinary 
Irish cultivator is expected to carn a livelihood for himself and 
his family, and to pay rent tothe proprietor of the land, I? the 
climate of the country was more favourable for agricultural 
pursuits, than it is, the cultivator might be able to meet both 

lomands permanently ; in reality, and especially in the poorer 
pers of the country, he gets on fairly well in good times, but 

10 breaks more or léss down in unfavourable times, because the 
surplus earnings of good years are not sufficient to carry him 
safely over bad times, In’ other words, the climate of a grent 
portion of Ireland is not sufficiently favourable to produce crops, 
which will permanonUly support the tenant and yield large rents 
to the proprictors of the soil, The consequonce is that the 
tonant, not having sufficient interest in his holding and conse- 
quently in the peace of the country, is easily persuaded to 
agitato, and the proprietor must forago his rents in a greater or 
less degree. Could the cultivator by fair means, be converted 
into tho owner of the land, his means would be greater by the 
amount of rent now paid, and he could live with his family and 
be in a better position to weather unfavourable years. Above 
all, he would have a substantial interest in the perce and quict- 
ness of the country, and he would soon learn to turn a deaf ear 
to the words of the agitator. 

47. The Legislature of this country has clearly expressed 
the intention of assisting the Irish tenants to become the owners 
of the aoil, which they cultivate. The last Land Law (Ireland) 
Act of 1881, contains provisions to regulate the rents charge- 
able ‘on land, and to facilitate the purebase by the tenants of 
their holdings under certain circumstances and conditions. 
Section 26 of that Act empowers tho Lrish Land Commission to 
purchase any estate for the purpose of re-selling to the tenants 
comprised in such esiate their rospective holdings, if the Land 
Commission is satisfied with the expediency of the purchase, 
and is further satisfied that a body of tenants not less than 
three-fourths of the total number, and who pay in rent not less 
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than two-thirds of the whole rent of the estate, are able and 
willing to purchaso their holdings. ‘The condition as to three- 
Tourths of the number of tenants may be relaxed on special 
grounds, with the consent of the Lords Commissioners of the 

reasury, but in no case shall the number of tenants, who are 
able and willing to purchaso, be less than one-half of the total 
number. Tho ‘Ket provides further, that the Land Commission 
may sell any parcels of a purchased estate, which it does not 
sell to the tenanta thereof, in such manner as it thinks fit ;-the 
Tand Commission may also advance up to three-fourths of the 
purchase money to any tenant who hays his holding, the sum 
thus advanced being recovered in instalments, 

48. T understand that, although many proprietors’ would be 
only too willing to sell their estates, little advantage has, up to 
date, been taken of the facilities offered to the tenants to become 
the proprietors of their holdings. This is, no doubt, to a eon 
siderable extent due to the acute agitation at present ‘prevailing 
in Ireland, but partly also to the difficulty of disposing of whole 
estates. A few tenants may offer to buy their holdings, but the 

proprietor naturally hesitates to dispose of these, perhaps tho 
Rest holdings, and have the rest, in a cut-up condition, left on 
his hands, “Again, the Land Commission cannot act unless 
three-fourths, and tinder spocial oireumstances one-half, of the 
total number of tenants are able and willing to buy their hold- 
ings. This limitation was, apparently, inserted ‘in the Act, 
because the Legislature did not wish to ‘oneumbor the Executive 
Government with extensive areas which might be left on its 
hands, and from which no suitable returns could be obtained, 
It is here, that afforestation may become an useful auxiliary in 
solving the Irish land question, especially in the poorer parts of 
the country. Assuming that more extended powers were given 
to the Land Commission, and it bought a large estate, say in 
Connemara or Mayo, it would proceed to sell to the tenants as 
many of their holdings as they were able and willing to pur- 
chase, and perhaps sell additional parcels to outsiders. ‘This 
operation should be conducted on the principal of “give and 
take,” and suitable compensation, if necessary, given for rights 
in outlying parts, so 3 to round off the area disposed of © OF 
the remaining lands some may consist of holdings, the tenants 
of which are neither willing fo purchase, nor would it be advis- 
able to evict them, and they would have to be kept for a time, 
as Government tenants, until they became able and willing to 
acquire their holdings, or give them up ; but if the proceedin, 

are conducted on the right lines, it will doubtless be possible 
to reduce their number toa minimum. All lands then Jeft in 
the hands of the Land Commission, which would be principally 
situated on the hill ranges, should, in my opinion, bo converted 
into State forests, as far as they are fit for the purpose. The 
surplus lands would represent only a comparatively sinall portion 
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of the purchase money, as they would comprise tho less valu- 
able parta of the estata. In this manner Government would be 
able to utilize all surplus lands in an economic manner. 

49, Tt has been said above, that agriculture in Ireland does 
not yield returns sufficiently large to enable the cultivator to 
live and to pay rent permanently, and now it is proposcd that he 
shall, over and above, purchase his holding. ‘The task is of 
coursa hesot by great diffeulties, but I believe that it can he 
accomplished, i the State recovers the purchase money under 
the system of a sinking fund, calculating the annual payments 
with the rate of interest at which the State can borrow money, 
and if, in tho poorer districts some additional work ean be 
provided, which enables the new small proprietor to earn some- 
thing in his spare time. If the State is determined to take 
tape which will go at the root of the Irish difficulty, and effect- 
ually interfora in the land question in the manner indicnted 
above, the result would be, that the annual payment, under the 
system of a Government sinking fand, to be made hy the culti- 
vator, would little, or not at all, oxceed the rent which he has 
now to pay, owing to the low interest at which Government can 
borrow ; the cullivator would not be worso off than hitherto, 
and after @ series of years his payments to Government would 
coase altogether, In order to pilot him safely over the transi- 
tion period, additional work is required, and this must be of 
such a naturo that it will fit in with agricultural requiroments, 
Ordinary industries will, as a rule, not do this, because they 
produce a separate class of workmen, who devote themselves to 
the spooial work, Afforestation of tho surplas lands, on the 
other hand, will be found to suit the case. {avery acre of land 
planted with forest will involve an outlay of £2 to £3 in wagos, 
which can be earned by the surrounding population ; and after 
tho forests have been crested, work connected with their man~ 
agement and forost industrics will replace that provided by the 
original planting. Excepting the duties performed by the 
adininistrative siaf, tho work connected with forest operations 
can be done whon agricultural operations are slick, and the 
small cukivator cam take advantage of evory spare day to carn 
a day’s wages by work in the forest, or dovoting it to simple 
forest industrios, and thus increase his income and eapability of 
meeting the annual payment when it becomes due. ‘The labourer 
can in most cases live in his own home, and he can put by the 
wholo of the extra earnings ; this is of great importance, for if 
he had to go to some distance for extra work, he would have ta 
spend a great part of his earnings hofora he returned home. 
Tholieve that, as regards the solving of the Irish land question, 
and through it the ultimate restoration of peace and quietness 
jn tho country, the afforestation of surplus lands, especially 
in the coast districts, will be found of considerable import~ 
ance, 
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50. Dr. Lyons, Sir Thomas M’Clure, and Mr, Maurice Brooks 
repaned and brought into the House of Commons in 1884, a 
‘ill for the re-afforestation of the waste lands of Ireland, in 

which it is proposed to accomplish the work through the agency 
of oceupiors of waste landa, tenants of land for statutory terms, 
owners, Boards of Guardians, and Government. This is as it 
should be; but the returns from newly planted lands are so 
distant, and the plantations have to be closed against grazing 
for such a long period, that tenants are not likely to render 
much assistance. More may be done by proprietors, though 
many will be unwilling to invest further funds in Ireland, and 
others may be unable to do so. Something will probably he 
done by Boards of Guardians, but in many cases, I feel satisfied, 
Government will have to take the initiative. Objections might 
be raised to Government becoming in this way the proprietor of 
extensive Iands, but I do not propose that it should interfore, 
except in those cases in which present proprietors are unwilling 
or unable to keep the matter in their own hands. At any rate 
Treland has now drifted into such a condition that some sacrifice 
must he made. Much weight has also been attached to the 
springing up of forest industries ; these aro not likely to be 
created imless the supply of the necessary forest produco is 
regular and sustained. ‘There is no guarantee that this will be 
the case as long as the woodlands are all held by tenants and 
private owners ; for this reason it is necessary that at any rato 
@ portion of the forest area should be under the permanent 
control of Government. 


6. Area available for Forests in Ireland, 


51. In the first part of this paper I have given the general 
distribution of the land in Ireland st will be useful to add here a 
somewhat more detailed record of it. ‘The Agricultural Statis- 
tics of Ireland for 1884 give the area of waste lands as follows :-— 


Statate acres. 
Bog and Marsh, a 1,738,751 
Barren Mountain Land, ... 2,164,403 
Water, Roads, Fences, &e., 850,882 

4,758,486 


This total does not include an aroa of 494,726 neres under the 
larger rivers, lakes, and tidoways. The aren of 850,332 acres 
under water, roads, and fences, &en may be nt once loft out of 
consideration ; there remain then 3,903,154 acres. Assuming 
that one-half ‘of this area is fit and available for planting, an 
area of 2,000,000 acres in round figures (= 3,125 square miles), 
could ho converted into forests. The above areas are distributed 
amongst the several counties in the following manner ;— 
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Boo, Mane, aD Mots. 
MAIN EAN, Peroontege | Peroetege 
e of Land 
County. inact |rms Tend) under Crops 
Tn Statute of the nee Sal 
Aone” | toa Reos] Ate ‘area, 
508,502 43 33 18 
545,915 41 40 13 
381,004 | 88 49 13 
459,897 BL 50 13 
109,030 24 BI 19 
117,664 24 aT 23 
188,637 | 94 42 30 
117,955 24 49 21 
Waterford, 97,574 21 52 13 
Cork, we vee 984,418 18 54 22 
Londonderry, 90,872 18 42 85 
Leitrim, 60,992 16 54 23 
Longford, 40,896 i6 52 26 
Roscommon, ” 86,330 16 59 22 
Clare, ... se} 109,102 14 61 19 
Antrim, 83,931 12 51 82 
Tipperary, 120,854 12 58 25 
Queen's, 46,724 aL 53 80 
Fermanagh, wel 44,822. i 59 23 
Kildare, $9,651 | 9 59 26 
Westmeath, 40,989 2 64 20 
Down, : 51,158 8 39 46 
Cavan, oo] 87,425 8 Ba 80 
Louth 15,179 1 39 46 
Carlow, 15,708 7 Ba Bt 
Limerick, oo 46,863 7 62 26 
Wexford, . 35,280 6 53 35 
Dablines 6 13,498 6 50 85 
Kilkenny, . 26,802 5 59 28 
Armagh, we) 15,739 5 40 49 
Monaghan, oo. 13,583 4 48 40 
Meath. ve 11,475 2 70 22 
Total of all Ireland, ...| 3,008,104 To [ar Bra 


52. In the above table the connties hava heen arranged ac~ 
cording to the proportion of waste Iand to the total area. Tt 
would be beyond the scope of this paper to examine in detail tho 
points on which afforestation depends, nor would it be possible 
to do so without a minute examination of each locality, but, in a 
peneral way, it may be said to he governed by the extent of 
waste land and its proportion to the total area. ‘The proportion 
of land under erops to the area of grass land is also of consider 
able importance, Donegal, Mayo, Kerry and Galway head the 
Tist just given, their percentage of waste land ranging from 43 
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to 31, The proportion of land under crops to grass Iand in all 
Treland is 24; 91, or about 1 ; 2; in tho above four counties it is 
as follows:— 


In Donegal, 
ay Mayo, 
2 Kerry, 
2 Galway, 


On the whole about... 


Under these circumstances it may bo assumed that the greater 
portion of the waste land in these counties, amounting to 
1,896,008 aeres, could at once he made available for afforestation. 
Atany rato, I Teel sure to be within the mark by counting on 
1,000,000 eres, or searcely more than one-half of the. tolal 
waste area, which would be distributed somewhat in the follow- 
ing way -— 


Statnte Acres 
Tn Donegal, 250,060 
» Mayo, 800,000 
> Kerry, . 200,000 
» Galway, “i es 250,000 
Total, ++ 1,000,000 


Sligo is ikeiy to provide 50,000 and Cork 150,000 acres, while 
the remaining twenty-six counties would be able to contribnte 
the remaining 800,000 xeres of ihe total estimated area of 
2,000,000 acres, without trenching to an appreciable extent on 
the fodder resources of the country. The afforestation could 
only be carried out by degrees, and the arens would not be closed 
aginst grazing until they are actually taken in hand. After 
the forests have been created, only about one-third of their area 
need be closed at one time, tho other two-thirds being availahlo 
for grazing, Mera, then, is a field for action, whether it he 
undertaken by Government, corporations, proprietors, or tanan| 
‘The returns which the waste lands yield in their present cond 
tion are, on the whole, small, and afforestation could, T have no 
doubt, be made to pay fairly, apart from the benefit whieh the 
people in the poorer coast. districts would derive from the increase 
of work afforded near their homes, and the protection which the 
forests would give to the adjoining fields and to cattle. 


7. Organization, 


58. If it should bo decided to carry on afforestation in 
Treland on an extensive acale, it will ho necessary to provide a 
central authority, which can direct tho operations on the right 
lines. Tho Bill for the “ Re-afforestation of the Waste Lands 
of Ireland,” mentioned in paragraph 50, proposes the following 
organization :— 
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(1). Afitand proper person, eminent for his knowledge 
and skill in the science and practice of forestry, 
shall be appointed to be Chief Forest Conservator 
for Treland. 

(2). Five persons shall ha appointed to ha Commissioners 
of Forestry for Ireland, of whom one shall be the 
Chief Commissioner of Works for Ireland for the 
timo boing, one shall be the Vice-President of the 
Local Government Board, one shall be the afore- 
said Chief Forest Conservator for Ireland, and 
two shall he such persons, one eminent in the law 
and one eminent for his knowledge of forestry, a8 
the Lord Lieutenant shall solect and appoint, and 
who shall be willing to act as unpaid Commis 
sioners. These five Commissioners shall constitute 
the Forest Department of Ireland. 

(3). The Forest Department of Ireland, as constituted 
above may, with the consent of the Treasury, 
appoint a Bocretary, and euch Assistant: Forest 
Conservators, Inspectors and other necessary Offi- 
cers, as the Treasury shall sanction. 

84, The prineipal duties of the Irish Forest Department are 
described in the Bill as follow :-— 

(a). The Forest Department may acquire by purchase, or 
rent for terms of years, suitable lands for forest 
purposes, wherever forests may bo required for 
shade or shelter, as wind-brakes, for the protection 
of agricultural land, for the control or regulation 
of the water supply, for the preservation of the 
soil, for the remedy’ of floods and torrents, or for 
the improvement ‘of any other of the physical 
conditions subservient to animal or vegetable life. 

“(B). The Forest Department may, in the same way, ace 
ire suitable lands with the view of increasing he 
forest area of Ireland Generally up to one-fourth 
or one-third of the total area, and constitute such 
lands State forests of Treland. 

(c). The Forest Department, may aoeept the temporary 
assignment of waste lands for the purpose of re- 
afforesting them, or it may undertake the care, 
management, and felling of any forests growing on 
lands so assigned to it, or the care, direction, and 
management of any existing forests in Ireland. 

(a). Whorever floods and torrents provail in Ireland, the 
Forest Department may institute an inquiry by 
competent Officers into the nature, origin, and 
extent of such floods and torrents, and prepare a 
achome for the effoctaal remedy of ‘the same, The 
Proprietors and occupiers of such a flood district 
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may be summoned together by the Forost Depart 
ment, to constitute themselves into a syndicate for 
the purpose of carrying out the scheme proposed 
by the Forest Department, On the neglect or 
refusal of the proprietors and ocenpiers to con- 
stiinte such a syndicate within twelve months, the 
Forest Department may apply for an order to the 
Local Government Board to enter on the said 
lands, and carry out the necessary operations at 
the expense of the proprietors and occupiers of 
the lands, 

(6). The Forest Department shall furnish any Board of 
Guardians in Treland, carrying out re-afforestation 
operations, with a dejailed scheme for the planting 
operations ‘most suitable to tho locality to be plant= 
ed, and depute an officer from time to time to in- 
spect and report on such works. 

(f). The Forest Department may establish a School of 
Forestry for Ireland, conduct examinations in 
forestry, and confer diplomas in forestry. 

55. These provisions cover the principal ground. What 
final shape the organization would have to take depends on the 
results of Trish legislation, which, I understand, is now pending. 
There will, under any circumstances, be a central authority in 
Dublin, to which a Commissioner for Forests could he attached. 
The Commissioner must, of course, be a person eminent in the 
scionce and practice of forostry, and he should be a member of a 
Board constituted on the lines given in the above mentioned 
Bill. That Board would be the Forest Department of Ireland. 
‘As regards the subordinate staff it is, at present, only necessary 
to say that the members must be carefully selected, so as to 
insure success at the start. Probably operations would be com- 
menced in one or two localities only, and they would afford op- 
portunity for training 2 number of young Irishmen, who could 
then be drafted to commence work in other localities. 


8, A few Sylvicudtural Notes. 


56. The methods, according to which afforestation shall be 
carried out, and the species of trees to be planted must be deter- 
mined and selected by the professional staff with special reference 
to the conditions of each place, I found everywhere evidence, 
not only of forests which grow in Ireland in former times and 
the renmants of which can still be seen in the peat bogs, but also 
that forests can be grown and will thrive in the present day. 
Even in the immediate vicinity of the west coast I saw well 
grown woods. Solitary trees are, whon exposed to strong winds, 
much deformed, but wherever they are grown in masses and the 
ground is well stocked, only those directly exposed to the wind 
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aro injured in their growth, while they affon the necessary pro: 
tection to those standing behind them. The depth of the injured 
belt differs according to the force of the wind and the general 
exposure of the locality, but, under proper treatment, it neod 
not be very great, and the loss of growth on this account would 
not be serious. 

57, As regards the specios of trees to be grown, I desire to 
add a word of warning. Thave seen long lists of exotic trees, 
which are recommended for planting in "Tecland, Te anything 
of this kind wore attempted at the outset, it wonld be sure to 
bring discredit on tho operations, and I feel satisfied, that no 
forester of experionve would countenance any such steps. The 
main stay of the operations for years to come must be the spe- 
cies, of which it is known that they will thrive and produce good 
torviccablo timber in Ireland. Alter the business has been got 
into working order, there would he no objection to experiments, 
on a small seale, with exotic species which promise well, but I 
should deprecato nny lurge expenditure under this head, until 
experience has proved that a species is suitod to tho climate of 
Ireland. 

58, Of the indigenous and well established specios, the Scotch 
fir will he the ruling tree in the dryer localities, and sprace in 
the moister places. Alder may bo planted in wet situations, in 
so far as they cannot he used for osier beds, Oak and silver fir 
may be grown in suitable loralities and soils. Tareh will, on 
account of its quick growth and superior timber, deserve atten- 
tion, provided it is mixed with other suitable trees in a propor- 
tion ordinarily not exceeding one in four. Birch will come in 
useful in many exposed localities, expecially in protecting belts. 
Sycamore and other useful trees may be sprinkled into the forest: 
in suitable localities, Beech is an exceedingly useful tree from 
asylvieultural point of view, but it yields chiefly firewood; never- 
theless, its cultivation should not bo Jost sight of expecially as some 
of the forest industries depend on the supply of boech wood. 

Moro I do wot desire teeny at prowut andor this hoad 


Before bringing this paper to a conclusion, I desire to repeat 
that it makes no pretension at being exhaustive, Still, it may 
Le found to contain some remarks which will be useful in con- 
sidering and solving an economic question of some importance 
to Greut Britain and Ireland, and more especiilly to the latter 
country. 

W. Scumeu. 

London : Ist January, 1886. 


SALES AND EXPORT OF TIMBER IN FRANCE. 


Wrre tho exception of produce made over to the right-holdera, 
and of comparatively small quantities of timber cut for the War 


SALHS AND BXPORT OF TIMBER IN FRANCE. 169 


Department and Admiralty, the whole of theanaual produce of 
the forests, whether State or Communal, administered directly 
by the French Forest Department, is sold by public auction, 
and no other mode of sale is permitted. 

There are three priacipal systems of disposal, viz., 1st, salo 
of standing trees ; 2nd, sale aba rate per cubic metre, or other 
unit of the produce cut, fashioned and taken out by the pure 
chuser ; and 8rd, sale of produce cut and fashioned by Depart 
montal Agency. The first of these systems is that which is 
ich the most generally employed. It necessitates a previous 
marking either of the trees which are to be removed or of those 
which are to be reserved ; there is no guarantce given as to tho 
number of trees sold, their species cubic content, age or con- 
dition, but thoy are sold and bought on the best estimate that 
either party can make of their valuo as they stand. The pur- 
chaser ents up and exports the wood at his own cost, and in 
the form which best suits him. ‘Iwo objections to this method 
of disposing of the produce havo been raised, wiz., that a mid- 
dloman is needlessly introduced between the producer and the 
consumer, and that the regeneration of the forest may be com- 

romised by the felling and exporting of the trees in a care~ 
Kees or ignorant manner ; but in reply it is said that tho wood 
mereliant must always exist, as it is but rarely that the actual 
consumer wan go divect to the forest to get what he wants, and 
in practice it is found that by strictly onforeing the conditions 
of salo the regeneration of the forest is in no’ way interfered 
with. The second method differs from the first only in that 
the auction sale determines merely tho vate at which each of 
tho various classes of produce is to bo paid for, and as soon as 
the felling and conversion is complutely finished, the merchan- 
dize ig counted and paid for at those rates. ‘This system is 
sometimes employed for wood of small dimensions such as thin- 
nings, when the ‘quantity to be solt cannot well bo estimated 
hoforehand ; but it has this drawhnel, that it often gives rise 
to disputes regarding the classification of the produce, and it is 
to be feared that in settling them the interests of the State are 
sometimes allowed to suffer. ‘The salo of timber ent and fiashe 
ioned by Departmental Agoney is rarely resorted to ; it has 
cortainly the advantage that the work is better done, and that 
more complete precautions aro taken to soenre the rogeneration 
of the forest; hint on the other hand the Stato is obliged to 
advance all the money for the work, and the Forest officers are 
charged with a large amount of seporvision and of accounts, 
while a number of parehnsers are admitted to the forests, and 
offences of various kinds aro committed by them ; but the chief 
objection to the system is that the wood is not always ent up in 
tho manner which best suits the requirements of the market at 
tho moment, a matter with which the Forest officers can never 
bo so well acquainted us the professional timber merchants ; and 
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thus not only do the general interests of the country suffer, but 
the prices obtained are not always the best that the produce 
might be made to fetch if cut up in some other manner, Higher 
rates are usually paid for timber sold standing than when it is 
sold in any other way, and as this is the systom of sale general- 
ly adopted both in the State and in the Communal forests of 

'rance, some details as to the conditions under which the auc 
tions are conducted, and under which the timber is cut up and 
exported, will now bo given. It should, however, he stated that 
the practice of selling trees in this manner is not generally fol- 
lowed in other European countries ; but the French system has 
stood the test of experience, and it is greatly facilitated by the 
honesty which, as a goneral tule, prevails in the trade to which 
it has given rise, 

Sales.—The portion of forest on which the timber is to be sold 
is domareated and mapped, and the trees (eithor those to be sold 
or those to he reserved, as the case may be) are marked by at 
least two Forest officers acting together, and assisted by the 
Forest guard in whose beat the sale is to take place. ‘The sale is 
thon duly advertized, and the following documents are deposit- 
ed at the office of the Civil officer, usually the Préfet or the 
Sous-Préfet, who is to preside at the sale— 

1st,” A written statemont showing the measurement of the 
round and the number of trees of each class that 
ave been marked to be reserved. 
and. A copy of the conditions of sale as sanctioned for 
general uso, and of stich special conditions as may 
ave been introduecd by the Conservator. 

‘The Maire can preside at the sale when the produce to be solid 
is valued at not more than £20, The Conservator is usually 
present, as well as the local Forest officers. The sale is carried 
on au rabais, under which system the Conservator determines 
the upset price, which is always somewhat above the estimated 
market valuo of the produce, and the auctioneer then proceeds 
to ery down a gradually diminishing scale until some one cries 
je prends, when the merchandize is knocked down to him. 

he successive diminutions in the price named hy the auction- 
eer are fixed beforehand. This system is devised to prevent ax 
fur as possible combinations to roduco the Eerohave price, such 
illegal combinations being severely punishable. Immediately 
after tho sale the purchaser must sutisfy the presiding officer 
regarding his solvency, and his ability to produce sufficient 
securities, in default of which the produce is at once put up again 
for silo at his risk and cost. As soon as the sale is completed, 
the conditions are signed by all the officials present and by the 

irchaser, who has to defray all the costs of tho sale, Within 
Eve days of the date of ihe auction the security must be accept- 
ed and completed, and within the succeeding five days the pur- 
chaser must provide for the payment of the purchase money by 
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means of four drafts, each for one-fourth of the sum duo, and 
ono of which is presentable at the end of each quarter, or be 
may pay the ‘whole stm down, receiving a discount on it. In 
case of failure to comply with any of thes conditions the lot is 
re-sold at the cost and risk of the first purchaser, who is res- 
ponsible for any diminution of price that may result therefrom. 

Felling and working out the timber—The principal conditions 
relating to the felling and working out of the timber are the 
following, vig., no change can be made in the position or consti- 
tution of the lot after it has been bought ; the purchasor cannot 
commence work until he has been formally placed in possession 
by a written order, which is aecompanied by a plan of the ground 
and a copy of tho conditions of sale ; he must warn the Forest 
officer of the date on which he prapasas ta cammencn work ; he 
must appoint a factor or guard, approved by the Forest officer, 
and sworn before a Magistrate ; the purchaser must register his, 
timber mark ; he must respect all trees marked as reserved, and 
is responsible for damage done to any of them ; he cannot carry 
on any work in the forest between sunset and sunriso ; ho must 
not pee! or bark any treo until after it has been folled ; he must 
not burn charcoal except in places sanctioned in writing by the 
Forest officer ; he must not drag wood ont of the forest by 
any but anthorized roads; his work must be finished within 
the time specified in the conditions of sale, unless an extension 
of that time has been obtained ; such an extension can only 
be prantal by the Conservator on condition that the purchaser 
makes good any loss that the Department may suffer in con- 
sequence, but unless the delay in the completion of tho work 
proceeds from unavoidable causes, the purchaser is not thereby 
exempted from the payment of' the penalties he has incurred by 
his non-fulfilment of the conditions of sale ; before the ground 
is quitted hy the purchaser he may he called upon to clear it 
of thorns and brambles and of certain kinds of shrubs, while the 
rouls, ditches, bridges, pillars and walls must always be ro- 

red, all charcoal burning and building sites being dug over ; 
Pres must not be lighted outside the workmen’s huts ; no wood 
from elsewhere can he introduced into the purchaser's wood 
sales. The purchaser can demand an examination of the ground 
for the purpose of recording any offences that may have been 
committed on it before he is put in possession. 

‘Tho cales usually tuko place in September ; asa genoral rule 
the trees must he all felled before the 1éth April following, and 
the wood must all be taken ont within twelve months of the 
latter date. The mode in which the trees are to be felled, the 
samme to be cut and the produce worked out, as well as that 
in which the ground is to be cleaned, is fixed hy special clauses 
in the conditions of sale, No animals can be taken into tha 
forest unless they are muzzled, Tor the infraction of the above 
and any other of the conditions of sule a penalty is imposed. 
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‘The purchasor is responsible, from the date on which he is given 
pormission to commence work until that on which he receives his 
discharge, for all forest offences, not reported by his guard, 
which may have been committed not only within the area ovor 
which he has purchased the right of felling, but also within 260 
yards of that area in overy dircction, and he and his seouritios 
tre personally responsible for the payment of ail fines and other 
penalties infficted for offences committed by his factor, work- 
people, wood-cutters, eartmen and others. 

Re-murvey and verification of the work-—Within three months 
of the expiry of the term granted for the export of the wood, the 
ground must be examinod in order to see that the conditions of 
sale have been fulfilled, the principal point being of course that 
none of the rosorved trees shall have been touched. ‘The verifi- 
cation is effected by at least two Forost officers and the Forest. 
guard, the purchaser having the right to be present himself or 
to send his representative, ‘Ye-within one month no appoal is 
made against the report of theso officers either hy the Forest 
Department or the purchaser, the Préfet, acting with the consent 
of the Conservator, gives the purchaser his discharge. 


FB 


LIGHT GRAZING. 


Rarsnnina to “J.C, MoD's.” and “ Konda Dora’s” remarks 
on my notes on “light grazing,” I have now to add that 1 
should have qualified my lotter by saying that it related to decie 
duous forests in Southern and Central India. 

After 10 to 15 years of protection from fire the grass is found 
to grow as abundantly as ever. [allude to reserves aggregate 
ing over 100 square miles. This season the grass has been so 

Jentiful that a easual observer would never know that these , 
Bereats had ‘not been hurt for many years, so completely has 
tho now crop of grass over-grown and concealed that of former 
years. Fruin this experioncs one may safely urgne that fires 
protection of itself will not appreciably diminish the growth of 

ass, 

Tho greater area of these reserves is not capable of being 
brought under cultivation, and havo never been under temporary 
cultivation even of “dhiya” ; and with few exceptions the trees 
are of thoso species which are naturally propagated from shoots 
and sucklings. 

“Light grazing” may be defined as woeding the forest of 
rags by grazing to such an extent that the grass is kept under a 
foot in height or thereabouts, I know scores of square miles of 

unprotected forests where the grazing answers this description, 
and whore consequently reproduction is very promising. Inthe 
open glades the grass does not grow in such profusion as to on- 
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tirely smother all seedlings, und in among the trees the grass is 
Kept down sufliciently as to cherk the ovil results of fires, 

‘ith respect to “reproduction.” These unprotected (from 
fire) forests, where the grazing is light, compare favourably 
with the fire-protected areas where grazing is probibited. For 
the latier are handicapped by tho excessive injury caused by 
fires which occur in most of them, say once in ten years ; also 
by the fuct that “protection from fire” has not the desired effect 
of diminishing the growth of grass, and thereby seedlings have 
no chance of making head-way. There is another consideration 
also to be taken into account as regards this class of reserves, 
viz., since timber and all other cutting are now carried on by 
private agency, it is necessary to close these areas for about one 
third of the year, when the entire time and attention of the ordi- 
ary and an extra establishment are taken up with fire-protec~ 
tive measures. 

T hold to the opinion, —which I believe is backed up by the 
experience gained during the past 15 years,—that under ordi- 
nary cireumstances and at proper seasons tho prohibition of 
grazing in the fire-protected forests is a mistake, and that “light 
grazing” would be beneficial and advantageous. 


AJ.O. 
27th February, 1886. 


CREEPERS.* 


Ir has been observed in certain forests which have been pro- 
tected from fire and grazing for many years that the increase 
in the growth and spread of creepers (the Bauhinia) has been 
immense; to such an extent has this taken place in a fow large 
areas, that at a rough survey one would think every third or 
fourth tree was being stran; Ted. What can have caused this 
great increase? Can it he due to protection from fire and the 
resultant luxuriant undergrowth of grass, &c.? Whatever may 
he the cause this is certain, that no where in the unprotected 
forests is this creeper found at all so plentiful, but rather their 
growth is exceptional in the latter class of forests. 

A Conservator in his last year’s annual report gives as his 
opinion that the creeper pest comes next to that of fires and 
grazing. 

Would some of your readers who havo experience in the 
deciduous forests of Central and Southern India give the result 
of their observations on this imporlant subject. 


* We prefer the torm CZimber, as more general than that of ersepor, which is 
suitable to the ivy and creeping fig and other plants lacking rigidity when unsup- 
ported by a tres or shrub, Climbers, such as the AMillettia euriewlara and 
Bauhinia Vahtis have considerable rigidity of stem, and the former aaumes an 
arborescent form if it remaias growing for several years without securing sup- 
port—[ED.] 


Ba 
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In the forests to which I allude attempts are made each year 
to eradicate this evil, but hitherto without suecess. The coppic- 
ing of this creeper has had the effect of multiplying them. 
Thon how is the spread of this post to be checked in fire-pro- 
tected forests (where grazing is also prohibited)? A vital forest 
tinciple is at stake in the settlement af this question, namely, 
the preservation of trees and the production of timber.” 


2nd March, 1886. AJ. C. 


GRAZING IN THE FRENCH FORESTS. 


I rrp that I fell into an error when writing the paragraph 
of my article on the above subject which appears in the Number 
for June 1885, at the bottom of page 262. ‘That paragraph 
should stand thns— 

“Goats aro not admitted into any forest which is under the 
ryime forestier, a3 tho grazing of these animals is considered 
incompatible with the maintenance of the ground under wood. 
The old. lavts suppressed, without compensation to the right- 
holder, the grazing of sheep in the forests of the ancient royal 
domains of France, and tha law of 1827 (above. quoted) sup- 
prested it als, but on payment of compensation, in those State 
forests which are of more recent origin, The law also prohibits, 
as a general rule, the grazing in the Communal forests of both 
coats and sheep belonging to the inhabitants of the Communes. 
at the Government hns the power, to permit sheap grazing 
both in the State and in the Communal forests in certain loca 
ities and as an exceptional and tomporary measure, Permis~ 
sion to drive sheep into tho State forests is very rarely accorded, 
but it is not yet found possible to suppress the practice in the 
Communal forests, and sanction to graze sheep in them for 
‘eriods of from one to five years is still granted to the inka- 
itants in a considerable number of cases.” 


FB. 


FOREST ORGANIZATION FOR BEGINNERS. 


ALLow me to point out a small error in the paper on “ Forest 
Organization for Beginners” in the February Number of the 
“Indian Forester.” "It is stated at page 58 that “ the averaga 
co-efficient (/) will then be represented by a fraction which has 
for its numerator the contents of the group (c), and for ita 
dlenominator, the sum of the heights of all treos (Li) multiplied 
by the sum of their basal areas ai 44 feet from the ground (A). 


Tho formula for this operation would, therefore, ho f= gtr.” 
At will not take much to see that the average ooofficient (why 


discard the well known “ reducing-factor ” ?) will be reprosented 
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by a fraction which has for its numerator the contents of tho 
prow (c), and for its denominator, the product of the average 
eight of the trees (J) by the sum of their basal areas at 43 feet 
from the ground (A), of, which comes to the same thing, for tha 
denominator, the product of the sum of the heights of all trees 
L) hy the average basal area at 4} feet from the ground (a); 
the formula being 
f= ERT zed that is —* 5, 
@xbz 
c 


THE SPARROW. 


Tie following strange hchaviour of a sparrow may perhaps 
be thought worthy of record, and it would bo interesting to 
know if any of your readers have observed a similar occurrenco. 

I was silting in my tent a few days ago, when I saw a cock 
sparrow fly in, and perch himself on a table in front of a looking 
glass, He seomed perfectly fascinated by his reflection there, 
and put himself in every imaginable position, at first. slight! 
pecking at the mirror, but afterwards calming down, and stoadi- 
ly gazing. He remained thore till evening, when he flew away, 
but early next morning returned, and took up the same position, 
only going away for his food, und this he has repented some 
days in suocossion, 

‘Thave seen a sparrow fight its own image in a looking glass 
for hours togethor, but I have never seen one apparently ad~ 
miring itself as this one did. Could it be ho was in search of 
‘a mate, and thought he bad here found a possible one ? 


GF. 8. 
A PLANT RICH IN TANNIN: CASSIA AURICULATA, 


‘Tata plant is very common in Ceylon, being found all over 
the low country and plentiful along’ the east coast. [tis ver 
easily cultivated and will grow in any soil, Tho tannin quali- 
ties of its bark uro well-known in the Bnglish market, being 
largely exported from India and some from Ceylon. It is a 
shrub that springs up freely when coppiced and a profitable 
crop cut every second or third year. Round the Northern and 
Baslern coasts it is annually collected by the Moor traders, and 
Thave seen gangs at work in tho forests peeling the bark and 
carrying it off to Trincomalee.“ This shows another of our 
forest products pilfered through the laxity and waut. of proper 
forest administration.” The shrewd Moor trader of Colombo 
has his agents everywhere and gives from Rs. 4 to Rs, 7 por 
owt, dry bark delivered in Colombo. 

You will find Cassia bark quoted in the London market at 
Re, 12 por owt.—J. A.— Tropical Agriculturist, 


ly: Noes, Queries AND Fxrracts. 


Manwa Frowens.—Attention has been publicly drawn of late 
to “Mahwa Flowers”—the corollas of Bassia latifolia—as a 
cheap source of cane-sugar. This species of Bassia is a tree at~ 
taining to a height of 40 to 60 feet, and common in many parts 
of India, especially in Central Hindustan, It has oblong leaves 
of firm texture, from 5 to 6 inches long ; these fall in February, 
March, or April, and are succeeded in March or April by the 
flowers. ‘These Inst for two or three weeks and then begin to 
fall. The falls take place at night, and continue sometimes for 
afortnight, The fruits, which resemble a small apple, ripen in 
three months ; the seeds, one to four in number, yield an edible 
oil by pressure, It should be added that the trees are gelf-sown, 
and that they flourish in very poor and stony soil. 

When tho Mahwa tree is ‘in bud, the ground beneath it is 
cleared of weeds, sometimes by burning, A single tree may 
yield as much as six to eight maunds" of flowers ; even 30 
maunds have been asserted to have been collected from one 
tree, These flowers have a luscious but peculiar taste when 
frosh ; when dry they resemble in flavour inferior figs. They 
form a very important addition to the food of the poorer classes 
in those districts where the tree abounds, particularly in the 
neighbourhood of woodlands and jungles. ‘Thoy are especially 
naeefal in economising cereals in seasons of famine and drought. 
They aro sometimes caten fresh, but more commonly sundried, 
and are usally consumed with rice and the lesser millets, or 
with seeds of various kinds, and leaves. It is said that a man, 
his wife, and three children may be supported for one month on 
two maunds of Mahwa flowers} 

it iy not, however, as a direct article of food, nor as a mate- 
rial for the preparation of a rough spirit by fermentation (a 
very common use of these flowers) that Mahwa blossoms are 
now recommended, Tt has been affirmed that they may be 
employed as an abundant and very cheap source of cane-sagar. 
In the Morning Post of October 15th, 1885, appeared an article 
on this subject, in which it was stated that: “If the Mahwa 
flowers be available in sufficient quantities for the sugar-makers 
of Europe, thera can be no question that the days of the. beet- 
root are over, and eugar-cang will go the way of all disoarded 


*A Bengal maund equals 825 "be, avoirdupois 

+ For an interesting account of the Mahwa tres and its products, see a paper 
by E Lockwood in the Jowrae/ of the Linnean Society (* Botany), Wel lly 
Pp. 87-90. 
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products,” This prediction depends, howover, upon another 
condition besides that of the abundance of the Howers. If the 
sagar they contain bo wholly or chiefly cane-sngar, that is, 
“sucrose,” then the argamoni is not without weight. But the 
nature of the saccharine matter of tho Mahwa does not appear 
lo have been tained. MM, Riche and Rémont (Journ, de 
Pharm. et Chimie, 1880, p. 215) stated that the air-dried flow- 
ers contain 60 per cent. of fermentable sugar, of which about 
one-seventh is crystallisable, ‘The material available for anne 
lysis in Europe consists, of course, of the dried flowers, ‘These 
tay havo suffered some change beyond the mere loss of water, 
buf the evidence they affurd’ on ‘chemical examination is not 
favourable to the viow that they are likely to compete with 
sugar-bect or sugar-cane as a source of cane-sugat. Here is 
the rosult of an analysis of a sample of Mahwa flowers (from 
the Kew Museum) in their air-dried condition :-— 


In 100 
‘Cano-angar, os Ee BB 
Invert-engar, sa. Be 526 
Other matters soluble in water, 72 
Cellalor, a4 
Albuminoids, we BR 
Ash, wo 48 
Water lost at 100° C,, 15-0 


Undetermined, 


‘Tho flowers analysed had a slight smell of fermented sacha 
rine matter and a distinet acid reaction, But it is not at all pro~ 
hablo that they could have contained any large proportion of 
cane-sngar even when quite fresh, and that LiedGthe of that 
sugar had been inverted during the process of desiccation. We 
cannot argue from analogy in this case, For while the nectar 
of many flowers contains tio sugar except sucrose, invert-sugar 
occurs in somo blossoms, as well as in many other parts of 
plants, Even tho unrips and growing stems of the sugar-cane 
and of many grasses contain much invert-sugar. It must, howe 
ever, on the other hand, bo remembered that cut sugar-canes 
imported into this sonny. contain a large amount of invert- 
sugar, and that if they be kept a week only after the harvest 
the invert-sugar naturally present in the juice shows a marked 
‘increase and the Sone-angnr 8 corresponding diminution. On 
the whole, then, so far as the materials at my disposal enable me 
to judge, I believe that the saccharine matter of fresh Mahwa 
flowers will be found to consist mainly of dextrose and levulose, 
and that consequently they will not be available as a material 
for tha ecanomin production of snerase. 

T have to thank Mr. W. T. Thiselton Dyer, C.M.G., Director 
of the Royal Gardens, Kew, for drawing my attention to this 
subject, and for a supply of the material on which I have work- 
ed.—A, H. Cuurcn.—WNature, 
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FOREST ORGANIZATION FOR BEGINNERS. 
(Continued from page 99). 
SECTION II—ASSESSMENT—(continued), 


CHOICE OF A METHOD OF ESTIMATING THE CONTENTS OF GROUPS. 


This depends on the value of the forest, the description of the 
group to bo examined, the nature and’ strength of the staff 
available, and the system it is intended to adopt for determining 
the annual yield of the forest. 

It is now very generally admitted that great accuracy is sole 
dom necessary except when estimating the contents of the 
oldest trees, and others, which will probably be eut down during 
tho current potiod (i.e., the next 10-20 years), 

For irregular, but valuable, seedling-forosts treated by the 
method of regular cuttings, (ae page 3,) it will generally he ad~ 
visable to adopt for the oldest groups ono of the systems which 
require the felling of test-trees and the diameter-measurement of 
all trees, together with separate height-classes, But, if a group 
he of relatively small value, or fairly regular as regards height 
and donsity, less laborious ‘means may be employed : height= 
classes may bo dspensod with, and the method of te8t-plots, con 
bined with the felling of test-trees, or without fellings by means 
of form-coéfficients, if tables of tho latter are available, may be 
adopted. Younger groups may be assessed according to their 
densities and quality-classes by means of experiential tables, or 
according to the known yield of similar groups in the vicinity, 
or they may be left out of the reckoning altogether when an 
exact determination of the standing-stock of such groups is not 
necessitated by the method to be adopted for estimating the 
sustained yield, or when, for any other reason, a knowledge of 
their contents is not considered necessary. In any case, the 
method to be followed must depend in a great measure on the 


Qe 
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method adopted for determining the annual yield, When tho 
latter is determined from an estimate of the annual incre- 
ment of tho whole forest—as is the case in the State-forests 
of Austria—it is evident thal, other things being equal, a much 
more careful examination of the yield and increment of sroups, 
more particularly of young groups, is nocessary, than in 
those eases, in which the periodic yield is Gxed by’ area, and 
the euttings decided on for the current period are not allowed 
to extend without compensating allowances to areas of other 
periods (affectations) : there is then obviously inueh less fear of 
exceeding the capability of the forest. 

In forests managed on the “ primitive” system, the determi- 
nation of the contents of whole groups is seldom practicable. 
In most cases, all that can be accomplished is the determination 
of the yield of tho oldest age-classes, that is to say, of those 
trees which will probably become exploitable during’ the next 

jeriod, or next two periods at most (10-40 years). In the vast 
Irregular forests of Fadia, which have long been subject to in- 
disctiminato cuttings, the method hitherto followed since the 
introduction of more systematic working, has generally been 
that of test-plots, combined with tho felling of test-treos : by this 
method, all trees comprised in certain diameter-classos are 
counted, and the yield of the forest estimated accordingly, either 
jn trees of a certain class, or in cubic feet. These classes have 
genorall heen given a very wide range, as many as six inches 
for the oldest, and sometimes many more for the younger, classes, 
being often taken as the range of a class, By this means, the 
number of trees in each class is known, and the cubic contents 
can be roughly ascertained for each test-area, as also the in 
croment for each class; for the purposo of determining the 
annual yield of the whole forest, the older classes are then inade 
to last until such time as must, elapse before a sufficient quantity 
of the younger classes shall have become exploitable according 
to the’ estimate. If the younger trees of a group have not 
been taken into account—and it will seldom be necessary to 
count them—they may be regarded as if they belonged to a 
separate group which is so young that its present state neod 
not be considered for the purpose of determining the annual 
yield for the current period. This method is rapid, and, there- 
foro, particularly suitable to large expanses of forest which have 
to bo quickly organized in order that-a rough, but, ander the 
circumstances, sufficiently reliable, idea of their capability may 
be obtained. ‘It may, of course, be developed to any required 
degreo of accuracy by increasing the area of the test-plots and 
tho numbor of test-trees, and by diminishing the rango of the 
diameter-classes. 

In coppice-forests very superficial methods will often suffice. 
The annual cuttings will almost always he fixed by area, and 
there will then bo little or no fear of materially cxeceding the 
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capability of the forest. Average returns, showing the mean 
annual incroment per acre for the revolution chosen, may be 
taken from experiential tables, for the preparation of which pre- 
vious annual cuttings will supply amplo data ; or, if greater ac~ 
curacy is desired, small test-nlots may be taken up, in which 
case, the most expeditious way will generally be lo cat down all 
trees on the test-plot, stack the firewood, measure up the timbor 
(poles), and so determine the yield of the plot. 

In stored coppice, the overwood may he treated in the same 
manner as the older ago-olasses of primitive forest, with separate 
height-classes. The tmderwood should, of course, be treated 
separately in the same way as simple coppice. 


(6). Derenwisation oF THE INCREMENT OF GROUPS. 


For the purpose of determining the annual yield of a forest, 
itis necessary to_know tho probable increment of the oldest age- 
classes, at least, because all groups of 2 period are not cut down 
at once ; the majority of those of the oldest period goes on in- 
creasing until far into the period before heing exploited, and for 
this reason the increment must be taken into account in fixing 
the annual periodie yield, Supposing, for example, that certain 
groups, to he oxploited during the current period of 20 years, 
are estimated to contain 100,000 cubic feet, with an annual in- 
crement of 2 per cent., or 2,000 oubie fect. It would evidently 
not. auflice—if we wished to work up to the full capability of the 
periodic yield—to arrango to cut only 100,000 + 20 = 5,000 
enbie feed, annually : wo could afford to cut every year a further 
quantity equal, roughly speaking, to half the present. annual in- 
crement of the whole, on the assumption that the growth of the 
groups is pretty uniform throughout. Tlalf the annual incro~ 
inent would amount to 1,000 cubic feet, so that the annual yield 
of the period might safely be fixed at 5,000 + 1,000 = 6,000 
cubic foot. 

The current inerement of a group is a term used to denote 
tho growth during the past year, and is usually expressed, in 
cubic fect, cithor in percentages of the group’s cubic contents, 
or in absolute quantities of growth per acre, or for the whole 
area. 

The mean yearly growth during a period is found by divid- 
ing the quantity of wood produced during such period by tho 
mumber of years it contains, When no period is specified 
in connection with the averaga growth of a tree, or group, 
tho term is understood to refer to its cubic contents divided by 
its age. ‘ 

Tho increment may he estimated—(1), by felling and mea- 
suring the inerement of test-trees 3 (2), by means of form-coéffl- 
cients; (3), from experiential tables ; or (4), hy the method of 
mean yearly growth. 
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(1). By means of test-trees. 
If, in the accompenying figure, ABE represent the present 


Fig.l 
A an - 
P 4 


cy 


volume of a tree, without bark, abe ifs volume a year ago, the 
last year’s growth will be equal to ABE—abe. 

‘The vohime of ABH may be found by multiplying the area of 
the oltele corresponding te sts diameter at half tho distanco from 
its baso, by its Iongth, on tho assumption that tho treo is a par- 
aboloid. Or if D represents the diameter at the centre of the 
tree, © the cubic contenta of the tree, II iis height, 


O=e(3) N= 7854. D?. E, 


Similarly, if d represents the diameter of abe at half its length, 
and h ita length, its volume will he 
« (S)'h = 7854. ash, e 
Therefore { 
ABE — abe == +7854. Dt. H — ‘7854. dt. A. 

When greater accuracy is essential, the trunk may be divided 
into sections, and each one cubed 66} rately. 

In the accompanying figure, each of the sections AB, BC, 
GD, may bo regarded as the frustum of a paraboloid, and DE, 
as a paraboloid. If the areas of the ends of a frustum are Mand 
N, respectively, and its length n, its cubic contents will be 3 (M 
+N), and the contents of each section may, therefore, be found 
by this formula. But a better plan is to measure the area of a 
cirele corresponding to the diamoter of the frnstumn ot half ite 
height. If M ropresent the area at that point, the contents of 
the frustum will be M x x. 


Fy. 2. 


If the sections are all of the same longth, and the aroas corre~ 
sponding to their diameters at the centre are M,, M,, dic., the 
contents of the whole tree will evidently be oqual ton (M, + M, 
+ &e.). The torminal section, DE, would in most oases not he 
equal in length to the others, in which ease it would have to he 
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estimated separately. The contents of ABI (see Fig. 1) may be 
quickly found in this mannor, but it is an extromely laborious 
process for finding the contents of abe, necessitating the cutting 
up of the tree into pieces at d,, dy &., (Fig. 2.) 

The growth of one year is so small that it is very difficult to 
measure, For this reason, and in order to obtain a more 
average result, it is usual to measure the growth of the ‘last 
5-10 years, and to take the mean as the current growth of a 


rear. ; 
yen order to find tho longth of tho paraboloid, ‘abe, (ice Fig. 
1), we must deduct 8 from AE. If, for examplo, the difference 
in'age betweon ABE and abe is 10 'yonrs, it will be necessary 
to deduct the growth in height of 10'years. This may be dono 
by outting offs portion of ABE reprosonting the growth of 
10 years. The exact length to be cut off cannot, of course, be 
hit ‘upon at once. A portion estimated to be about the right 
length is sawn off; but supposing we find, by counting the 
number of its annual layers, that this pioco represents the growth 
of only seven years, it will he necessary to out off a portion re- 
presenting the growth of three years more; another piece is, 
therefore, cut off, and so on, until the full 10 years’ growth has 
been got rid of. ’'The requited diameter for estimating the con- 
tents of abe would be found by sawing through the remaining 
portico of the trunk at the point o, at a distance from its 
ase oqual to half its length. ‘The diameter at o of abe will 
evidently be equal to the whole diameter, op, minus the breadth 
of 10 annual layers on either vide of tho dise, 
If Dis found to be 1 foot: AN = 50 fl.: Ae = 44 ft: d 
= 11 inches: tho increment for the 10 years will bo 
784 x FX 50 — 7854 x (TE) x AL 
89°27 — 29-04 = 10°98 ubie fet. 

The yearly ‘increment is, therefore, ““°* — 1-02 cubic feet." 


The rate of growth per cent. for the period is 
10.23 


3504 x 100 = eo 
‘And the vate per cont. for one year is °C = 3:52, 


Sometimes the past growth in height and diameter is men- 
sured, the futuro diamoter and height’ deduced from the result, 
and the prospective contents of the tree caléulated accordingly. 

If we take, for mstance, a treo of the same dimensions as in 
the last example, there will be an estimated diameter-growth of 
42 — 11 = 1inch, and a growth in height of 50 — 44 = 6 
feet, for the next period of 10 years. 


‘he contents of trees measured in this way may be most conveniently found 
‘by using tablen in which the contents for any given diameter and height ont 
bbe scen dliteetly without calculation, 
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5. , 
The future treo will, therefore, contain, 

7354 x (--)' x (60 + 6) = 51-68 feet, ; 
and the increment for the period will, therefore, be 51°62 — 
89°27 = 12:35 enbic fect. ef 

The rate per cent, for the poriod will be 1285 100 — 81-87, 
and for one year {ya" == 8:17. : 
By aisuming that the growth is laid on the inside of a tree, 
appreciably, smaller results are obtained than by assuming that 
the layer ia formed on tho outside. The difference in the above 
example comes to 2:12 oubic fect for the whole period, or 21 
cubic foot for one year, which amounts to just about 2 per cent. 
annually, 4 
In order to obtain a mean result; ‘stmetimes the layer is as« 
sumed to lie half within and half without the present diameter. 
For the example just given the estimate would in that case be 
as follows :— 
The danger diameter would be D 4 4 inch; the smaller D = 
inch. Thorefore, taking the figures of height in feet and those 
fer diameters in inches, the increment would be 
+7854 (D ++ )° (50 + §) ~ -7854 (D ~ 4)? (50 — $)%, 
"7854 (12:5), 58 — 7854 (MD). 47 
11-27 enbie feet. 

A romlt just half-way between the two previous estimates. 
Which, then, it will bo asked, is the most correct? Tho answor 
to this question depends on whether the current increment is ris- 
ing, falling, or nearly stationary.” As long as it is decidedly on 
the inerense, the second method may be most advantageously 
employed : when it is decidedly falling, the first. method is moro 
likely ‘to prove correct : hut when it is neither rising nor falling 
toan appreciable extent, the last method is to be preferred to both. 
Generally speaking, thoreforo, the first is most suitable to groups 
which are ong past maturity ; the third to tolerably mature 
groups; and the second to comparatively young groups. The 
reason for this conclusion is that the current increment, of a 
group in its very earliest stage, is slaw ; soon, however, it bo- 
comes more vigorous, and goes on increasing pretty steadily for 
many years until it culminatos ; it thon falls steadily. At about, 
tho age of physical maturity, that is to say, at about the period 
of maximum’ mean yearly growth, the increment is pretty nni- 
form for a long time, but afterwards begins to full more rapidly. 
Ty tha table at page 98, which gives the yields of sprace of the 
host class, accoriting to Baur, it will he found that from the fifth 
to the thirtieth year, tho current ineremont increases rapidly from 
year to year: it then bogins to fall more or lees rapt np to 
the 70th year: from the 70th to the 115th year, the fall is ox- 

-tremoly slow ; and from the 70th to the 95th, it is almost sta- 
tionary. For groups with yiolds corresponding to the above, 
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the estimate of intrement of trees up to their 30th year would 
probably be mést'advantageously made by the second method ; 
frofh the 30th to the 70th by the first, and from tho 70th to the 
95th year, by the third metlod, The following table shows the 


imeromont for perind of five years for tho table above referred 
ta 


a 


|Acre-incremen [Acre-increment | Acre-increment 
Ageot | during period] Age of Age of | during period 
group. | of Byears, | group, groap. | of 5 years, 
wuble’ feet, cubic feet. 
pe = 
5 730 83 
387 50 500 
10 : ean 90 
568 $5 487 
15 644 95 | * 
859 60 429 
20 586 100 
980 65 429 
25 572 105 
1,058 70 429 
80 515 310 
1,001 at 400 
BB 500 15 
44 80 348 
40 501 120 
901 
45 
> 


Should it not be thought necessary to take into consideration 
the height-incroment, tho formula becomes 


+7854 (D} — d®) = -7854 (D + d) (D — a), 


and this is the formula generally ured as it saves some trouble. 

In this case, whenever the increment is measured at one point 
only, that point should be chosen at the mid-section of the stem 
after the growth in height has been cut off. 

So far, we have considered only the increment of the bole. If 
it is desired to find also that of the branches, those which are 
‘sufliciently shapely may be measured in the same way as the stem. 
But those portions which are not measurable in this way may 
‘bo stacked, and their volume estimated from the known contents 
of atgcked wood, or their cubic contents miny be estimated by 
the wiiter-process, already described. Tho moan yearly growtl 
js then taken as the curront growth. The ago of the branches 
can be ascertained by counting the number of annual layers . 
at the points where they haya boen severed from the trunk oF, 
larger branches. PoP 
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(2). By means of form-codfficients, 


This method mny be employed, in order to avoid the laborious 
procedure just described, whenever good tables of form-cotffici- 
ents aro available. 2 

The Prasont contents of a tres may be found as shown ‘at 
pee 51, by multiplying together its height (to the outermost 

ranches), cotfficient and basal area at breast-height, tho ustal 
formula for which is 


craks 


In the same way, the contonts of tho same tree 10 years’ ago 
may be found by the formula 


i Kf. 
The incrernent (I) during these 10 years will then be found 
by the equation 


laa.hifoahs’, * 

‘The present form-cotffficient and contents can easily be found 
in the manner already described by felling and measuring the 
tree, 

The dimensions of the bole when 10 years youngor may be 
obtained in the following manner :—The required inmetor at 
44 feet from the ground will evidently be equal to the present 
one less twico the last 10 years’ growth of the radius. The area 
can then be calculated for it in the usual way (‘7854 d*), In 
order to find the height, the stem must be cut away until 10 
years’ growth has been eliminated (soe page 198) ; the length s0 
‘cut off is then deducted from the hota! t of the present tree, in 
order to obtain the height of the tree 10 years ago. The form- 
cotfficient must be assumed to have remained stationary during 
the period, unless we huppen to have tables of form-cotfficients 
when they may be employed with advantago to find the pro- 
bable coéfficient. We shall then be in possossion of all the 
data necessary for a solution of the problem. Tho assump- 
tion that the coéfticient is stationary is, of course, wrong, 
but, for all practical purposes, it will ‘suffice if the assumption 
be made only for comparatively few years, and if absolute 
accuracy, which in any case is not to be expected, be not 
demanded. 

Ezample.—The extreme hoight of a trea is found to be 70 
feet: ita diamever at breast-height 16 inches, the basal area 
1-4 square feet, and its cabic contents (including branches) 50 
feet. Its present form-coéfficient is, therefore, 50 + 70 x 
14=51. 

“e+ Ten years ago the diameter is found by actual mersuroment 
: “of the rings to have been 14 inches, with, therefore, a basal area 
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of HOT square’ feet, The heightinerement during the same 
Sime ia found to bave been 8 Test, consequently tho height of 
the tree then was 70~ 6 = 64 fect, Wo now assume that 
the coéfficient is the same as that already found, “51, or, if we 
have tables, trom which we may conclude that the cotfficient 
10 years ago would probably be “02 greator than the present 
‘one, we may assume that it then was ‘53. Tho contents of 
the tree would, therefore, be 1:07 x 64 x “53 = 363 cubie 
fest. 

‘And the increment of the treo during the period was, there- 
fore, according to this estimate, 50 — 363 = 187 cubie feet, 
equivalent fo-a mean yearly yield of 187 + 10 = 1-87 cubie 
feet. 

‘The modifications in the enienlation of the increment (by 
assuming it to have beon laid on inside, outside, or half on 
the inside and half on the outside) may naturally be employed 
according to circumstances by this method also 5 and the co8ff- 
ciont may of course be taken for the stem only, or for the 
whole tree. 


(3). By means of Increment Tables. 


The preparation of expariential tables, which consist in state- 


ments shewing the increment during periods of 5-10 years, for 
all ages and qualities of a species, was explained at’ page 94, 
Tho practical application of such tables has also heen fully ex- 
plained, and it Hoos not, therefore, seem necessary to refer again 
to their construction and use, 


GA). By the method of mean yearly growth. 

This kind of increment is found by dividing the contents of 

a group by its average age. Thus, if 2 group, 50 years old, 

has a volume of 5,000 cuhic fect, its mean yeurly growth would 
be 5000 + 50 = 100 cubic feet. 


(To be continued). 


A TIMBER SLIDE IN THE CHAMBA FORESTS. 


AN anonymous contributor to the “Pioneer” recently de- 
soribed the picturesque aspect of Himalayan timber slides xs 
follows :— 


“High up the Sutlej, or the Ganges or Jumna, where the snowy” 


sheds its milky white tor~ 
2b 


aiquilles of the Kailas or Raldang rang 


we 


- the viow. At the back of the house the pine-woods ris 


198 A TIMBER SLIDE IN THE CHAMBA YoRESTS. 


renta, through valleys densely forested with the deodar and all the 
largest trees of the Himalaya, the sportaman often crosees on the 
motntain side great timber shoots, the heads of which are lost in the 
's silvery necklet of birchwood, while their foet are laved by 
the torrent below. Deodara and many other pines, salely walnuts, 
sturdy hill oaks, raddy rhododendron aud aombre, bristling holly en-* 
clove thie steep avenue; the ring of exes bresks the silence of this 
world, the crash of falling forest monarchs echoes and vibrates actos 
the valley to the opposite cliffs, disturbing the Thar and Lammergeier 
that alone rest there, and the quivering sir liberates a tottering cliff 
of snow high above the traveller's path; such are the sounds that 
tell him that he is nearing the home of tho Hill Forest Officer. 
nr ee er er er nr 

The windows look over the mighty manntain river, that is his great 
forwarding agent. “Beyond, to north and west, the snow-peaks bound 

teoply, 
and a spest odour of them is always in the ain, and at night thew 
whisperings after his hard day's work are » very effoctive lullaby, 
Macbeth himself would not have to seek for a soothing syrup 
here, And all the time the rivor is noisily bearing away the 
timber tribute (duly marked by the Forest. Officer's men) that the 
lesser streams bring to it from the shoota, down through dark defites, 
under the cold gleam of blue glaciers, through the hot hamboo- 
feathered foot bills, ont to Uno groat depdte at Ropar, or olsewhero, 
where the rivers debouche into the plains and there ‘are relieved of 
thei flotsam; what was cast upon the waters is found again after 
many days.” 


Lam indebted to Mr. McDonell for an account, from a more 
practical and business point of view, of the construction of a 
slide built by him on the Ravi in Chamba, of which I had re- 
cently an opportunity of taking some photographic views. The 
slide is the largest, 1 believe, which has yet been constructed in 
Inia, and in an admirable example of forest engineering. 

‘The forest to which the slide has been built hus an area of 
about 1,700 neres, and is situated in the basin of « small nala 
which flows into the river Ravi about 10 milos above Chamba 
Tho bed of the Ravi where it is joined by this nala is only 8,800 
feet above the sea, but the forest occupies the upper portion of 
the nala, and oxtends up the steep slopes of the hills bordering 
it from 5,500 feet to 9,000 feot above the sen level. These hills, 
which jut ont from the main outer Himalayan chain, rise on 
three sides of the forest to an elevation of about 10,000 foot, and 
a peak on the main ridge to 14,000 feet ; yet so steep are the 
slopes that the distance from one side of the basin to the other 
at its upper limits is scarcely 3 miles. 

Like all the dendar forests in Chamba it contains a large 
mumbor of mixed species, such as spruce and silver firs with 
aks, maples and other Keoad-leavel. trees. Deodar, which at 
present is the only marketable product, is very ‘unequally - 
distributed, and does not form more than one-fifth or one-sixth 
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of the crop. But the trees are magnificent specinons of their 
kind, and ara nearly all mature, For owing to its distance from 
the river and the difficult nature of the country, no trees have 
deen felled in the forest except a fow cut by villagere residing 
in the immediate vicinity. Some of the troos measure over 21 
feet in girth, and the averago girth of the mature trees was found 
to ho nearly 10 feet. ‘The enhie contents of the lags cut, from 
1,200 trees rerontly felled was 1,832,800 enhio feet, equal to 
104 cubic feet of workable timbor per treo. ‘The growth is rapid 
for deodar, 9 to 10 rings on an average per inch of radius, 
and it is estimated that the forest can’ yield nearly 6,00,000, 
cubie fuet of deodar timber at the first exploitation. 

As tho small nata, in the basin of which the forest is situated, 
is nacless for the extraction of timber, being merely a narrow 


“rocky torrent almost dry except during a few days in the rainy 
ssousdn, it oceurred to the Divisio 


Officer, Mr. McDonell, 
who was assisted by tho professional knowled ze of Mr. Copeland, 
then attached to the Chamba Division, that a road could be 


_ made from the forest to the river at a sufficiently low cost to 


admit of the timber being extracted by it at a profit. 

The construction of this road presented considerablo diffieul- 
ties. The only outlet from the forest ie by the nala which, for 
a long distance, runs through 2 narrow rocky gorge bounded by 
almost sheor walls of rock several hundred feat high. Beyond 
this tho slopes of the hills, which are formed of clay slate rock, 
vory friable at the surface, are so steep that landslips are of 
constant occurrence. Tabour is diffieult to procure in Chamba, 
there are no skilled labourers, and none of the subordinate 
gvtablishment had ever seen a large slide or work of the 
kind. : 

‘Tho head of the slide was fixed at the point where the hod of 
the furthest ravine down which logs are brought joins the 
stream, The distance of this point from the Ravi was found 
to be 12,378, and the fall to the main river 1,650 feet, giving an 
average grationt of 1 in 74, But this gradient has not of 
course been tniformly maintained throughont ; in order to keep 
the cost of construction as low as possible, the logway has been 
made to follow, as far as practicable, she configuration of the 
ground, ‘The slide runs along the left bank of the stream for 
a distance of about 8,100 feet, and then, in order to avoid diffi- 
cult ground and a Jong landalip, ccrosses* over to the right bank, 
and runs along it for the remainder of its course. 

The ‘general design isa “way” for the logs in the form of 
a concave channel contrived by placing four to five logs side 
hy side. ‘Tho deodar logs felled for exportation hive been used 


* ‘The photograph has been taken just below this point, whieh ty outside the 
facet ‘Tt was not possible to obtain a good general view of the slide within the 
forest, 
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in forming this channel, as they will not be injured by the work- 

ing of the slide, and when the supply from the forest is exhausted 

they will bo taken up and brought out by the slide itself to 

the river. Tho channel can take logs up to 6 feet diameter, 

gr 18 fect girth; Inrger logs than this have to be out into 
eams. 

‘Where the slide rans in embankment the logway or channel 
is supported on piers built of logs, of some strong but inforior 
species, such as oak, placed crosswise, one above the other on 

jeir notched ends, like the frame-work of an American log hut, 
and filled in with boulders and broken stones. This stone 
packing gives the necessary solidity to the structure, while 
the wooden frame work enables the piers to resist the vibration 
caused by heavy logs passing along the slide at great speod 
better than any masonry walling could do, 

The most difficult and expensive portion of the work was the 
clearing of a passage for the slide through the narrow gorgo 
already alluded to. ‘The cliffs on either side of this gorge 
are of exceedingly hard, sub-crystalline slate, which requires 
an enormous amount of labour to break up. A passage was 
made partly by blasting a way out of the rock along the por 
penticalar face, and partly by cutting away projections and 

ridging the intervening spaces, a foundation being blasted out 
for the pier on each side. Tho work turned ont far heavier 
than was expected ; the rock, thought to he soft, being in reality 
extremely hard, and requiring an enormous number of blasts to 
clear a way for the logs. It was at first intended that the cross- 
ing of the stream should be made by a level bridge on a roller 
prineiple ; but when 1,000 feet of the logway had been complet- 
ed, some thirty logs were seni down as an experiment, and it 
was found that the logs, once started, travelled of their own 
accord down an incline of 1 in 74, increasing or decreasing in 
speed according to the degree of wetness of the slide, This 
knowledge attained, it became necessary to alter the design of 
the bridge, and it was decided to continue the log channel over 
the bridge, at the samo gradient as the approach. 

The work was made up of two groat classes, 
and pier walling. The former was of four kinds 

Barthwork simply. 
IL, Stony soil, requiring the pickuxe. 

HII, Rocky, requiring pick and some blasting. 

TV. Rock, requiring to be blasted entirely. 

The construction was commenced during” May 1883, and it 
was expected it would be completed before the floods of 1885, 
imt owing to various causes, such as bad weather, unexpect= 
ed difficulties and landslips during the winter, the work ran 
on until the 3lst October, when the last log was laid, the 
first log being launched into the Ravi on the 2nd November, 
1885, 


excavation. 
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The cost of constructing the slido has been as follows 


Particolara of work. Remarks, 


Exeavation, 2,00,000 cubic fest, @ 
Re, 1-4-6 per 100 cubie feet, ..- 
Blasting, 90,000 oubic feet, @ Re. 
10-0-8 per 10€ eubie feet, . 
‘Walling, 2,50,000 enbio feet, @ 
4-2-6 per 100 eubie feet, 
Bridge, cost of construction, 
Fixing loga in slide, 
‘Miscellaneous charges, ... 


Tho quantities of 
work done were 
only ronghly 
measured up, as 
daily labourers 
alone were om- 
ployed. 


Total cost, R 


__ The longest log sent down the slide as yot was 48 feet in 
length ; it passed down a distance of 2,500 feet at the rate of 
over 20 miles in an hour. The largost log in point of cubic 
contents was 27 fect long, with a mean girth of 14 fest 9 inches, 
containing 867 cubic feet. The number of deodar logs used 
in the logway was 3,999, or about 1 log for every 3 running fest 
of the roadway. 

‘The labour employed was for the most part imported from 
Badrawar in Kashmir, the Chamba villagers were either too 
lazy or too well off to care to work on it. The rates varied from 
2} annas for boys to 5 annas for men.- Tho establishment 
employed to supervise tho work consisted solely of the Forest 
officials belonging to the Chamba Division, and comprised one 
Forester, on is. 15 a month, (subsequently promoted to I. 20) 
and three Forest Guards, The whole of ‘the work was done by 
daily labor ; it was not found practicable to do any of it by 
contract, as from the novelty ot the work rates could not be 
framed for contract works. 

Common country gunpowder made on the spot was used for 
blasting ; for the most dificult parts a small supply of Nobel’s 
dynamite cartridges (150 Ibs.) was obtained from Bombay, but 

is, though reek agro power ilthen eumpemden, was felled Tar 
too expensive to be ‘used on 1 large scale. 

In a work of such magnitude and such a nature it was hardly 
to be expected that accidents of some kind would not occur ; 
every care was taken, and men wore employed as signallers in 
overy description of work, but still there were six fatal accidents. 
Four mon were killed by falling trees, one man was crushed to 
death by a log in the slide, and one man fell through a bridge and 
fractured his skull, Besides these cases a few men were injured, 
the worst ease necessitating amputation of the leg. ‘There wers 
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no accidents from dynamite or gunpowder ; 2 matter for con- 
gratulation, when it is considered that 150 Ibs. of dynamite and 
8,450 lbs. of gunpowder were exploded. On an average 12 
oz, of powder were used to each blast, and in all 11,500 blasts 
‘on the whole work, and with this some 90,000 cubic fost of 
rock was cut away. 

The following is a forocast of the profit likely to be derived 
from the work. Only a rough estimate is, however, possible, as 
there are so many contingencies to take into account, such a3 
losses in transit, non-ocenrrence of floods in the Ravi, damage 
to the slide from landslips, &e. The cubic contents of the tim- 
her it is contemplated exploiting by the slide has been estimated 
tut 5,69,000 oubio feet — 


Dr, : Ra, 
Firat cost of slide, i ws 81,029 
Estimated cost of its repair during the three 

years the forests aro being worked, ... 5,000 
Estimated cost of auxiliary slides in forest 
to bring logs to the principal slide, ... 20,000 
zing the timber to head of 
4000 eubie feet, at Ro, 0-1-3 
per cubie foot, 3 we 44,453 
Coat of taking the logs down slide to Rav 
5,69,000 cubic feot, at Re. 0-1-0 per eubie 
foot, ss a 35,503, 
Coat, allowing for a loss of 10 per cent, in 
transit, of transporting 5,12,100 cubic 
feet o Lahore and landing at the depdt, 
at Re. 0-2-9 per eubie foot, ..- + 88017 
Estimated contingencies, 1,909 
Total Rapees, 2,28,000 


Cr. 


By sale of 512,100 enbie feet of deodar 
timber at Lahore, at Re. 0-12-0 per 
cubic foot, ms ie a 


Estimated not profit, Rupeos, .. 


, the 


W. EL D’A. 
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THE RINGAL OF THE NORTH-WESTERN HIMA- 
LAYA. 


L nave suggested to the Eiditor to reprint the following paper in 
the “Indian Forester,” in the hopes of indneing some of its 
readers to study sevoral points, which are as yet doubiful in ro- 
gard to tho life history of these and of other bamboos, 

As far as I am aware, Arundinaria. spathiflora belongs to 
thoso spooies which flower grogariously, that is, all stems of one 
Insh flower at the same time, and all bushes in one locality are 
in flower simultaneously. To the gregariously floworing bam- 
boos belong, among others, Bambuea arundinacea, the common 
Katang, “Bembuaa polymorpha and Cephalostachyum pergracile, 
the Kyathonnwa and Tinwa of Burma. Exceptions are not 
wanting, that is, there are occasionally individual stems or bush~ 
es in loaf, while the rest aronnd them are all in flower, but the 
nile fs, that the great mass of the groguriously flowering bam- 
hoos in one tract of country flower and seed at the same time, 

Arundinaria faleata on the other hand, if I am not. mistaken, 
is more analogous to Dendrocalanius strictus, the common Indian 
hamboo, which flowors irregularly, a few bushes only being in 
flower in one locality, or a few stems only in one bush. 

Those specios which flower gregariously, do so at long inter- 
vals, and the question is, whether they come into flower after 
having atisinal a certain ago, or whether they flower, not at 
any preseribed age, but at any period whon full grown, and the 
circumstances of the season are favorable to their flowering, 
In the case of Bambusa arundinacea there are facts, detailed on 
page 565 of the “Forest Flora for North-West and Central 
India,” which seem to indicate, that this species flowers, when 
it has attained an age of ahont 30 years. These are matters 
regarding which more observations are wanted. 

Another question is, whether in the case of bamboos, and par- 
ticularly in the case of these two hill bamboos, the rhizome dies 
with the seed-bearing stems. When all bushes in a forest of 
aregariously flowering hamboos have flowered and seeded, the 

round gets covered with a dense mass of seedlings, not unlike 
{igh grass, This fhet is familiar to all foresters of some experi 
ence, but the question is, whether some of the rhizomes do not 
remain alive and send forth coppice shoots among the seedlings. 

There seems also to be a question, whether the leaf-bearing 
stems of the smalier hill bamhoo, Aruadinaria faleata, do not 
die down annually, an entire crop of fresh stems being’ formed 
in spring. 

ero ara many other points regarding the life history of 
these and other bamboos, which demand further research. Most 
of them aro adverted to in the remarks regarding bamboos in 
my Forest Flora, I thought, it might be useful, again to draw 
attention to them upon the present occasion. 
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An acceurate description of the rhizomes of the two hill bam- 
boos, and of their development from the seedling plant onwards, 
would be most interesting. Tho same remark applies to all 
hamboos. Should it be in the power of any Indian Forest offi- 
cer to send me young rhizomes of different species, with pieces 
of old rhizomes of the same species, I should be very 
examine them. 


Boxn: D, Branpis. 
March 1886. 


Novas on two species of Arundinaria SUITABLE FOR CULTIVA- 
TION IN New Sourh Wats.” 


[Read before the Royal Society of N. 8. W.,7th October, 1885]. 


Two species of bamboo are known from the higher mountains 
of the North-Western Himalaya: Arundinaria faleata, Nees 
(Munro in ‘Trans, Linn, Soc, XXVI, 26), and Arundinaria 
gpathifora, Trinins, described by Munro under the name of 

"hamnocalamus spathiforus. 

Amundinaria faleata is_a small bush, not much over 6 feet 
high, growing at moist places in the valleys of the outer North- 
‘West Himalaya. I have found it in Kulu in the basin of the 
Bias River, on tributaries of the Sutlej River, and in tho valleys 
of Jaunsar, leading to the Tons and Jumna Rivers. I havo 
never seen it at a higher level than 7,000 feet. The stems are 
thin and weak, and do nof, as far as [ know, form any article 
of trade. The bamboo, which is exported to the plains of Hin- 
dustan, and which is made into tubes for water tobacco-pipes 
(hookah), fishing-rods, mats, baskets, is 4. spathiflora, a much 
larger species, which rows at from 8,000 to 10,000 feet. This 
is the kind commonly known as Ringal, Nagal or Ningala. In 
the forests of Cedris Deodara, Cupressus torulosa, Abies Sini- 
thiana, Abies Webbiana and Quercus semecarpifolia it often forms 
a dense underwood, covering darge areas on the ranges between 
the Ravi and Bias, Bins and Sutloj, Sutle} and Tons, and Tons 
and Jumna Rivera, This bamboo also forms forests of its own, 
with a fow scattered trees. Such a forest, consisting chiofly of 
“Arundinaria. spathiflora, I found in October 1874, on the south 
sido of the Kidar-Kanta Peak of the Tehri Stato, in a moist 
valley, on excellent soil, and here tha stems had attained 30 feet. 

Both species have a wide distribution, but as far as is known 
they are limited to the outer ranges with a moist climate. They 
have not been recorded from the drier districts beyond the 


* By Du, Branvis, F.RS,, late Inspector General of the Forest Department of 
Ruitich Indie. Commonicated by Baron Ferd. von Miller, K.CM.G., M.A. 
Ph.D, FBS, &e., Govt. Rotanist, Vietorin, 
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Snowy Ranges. According to Munro, A. falecta extends from 
the Ravi to Kumaon, and is again found on the Khasia Hills, 
As to elevation, the limits given by him (5,000 to 7,500 feet) 
accord with my own observations, A, spaihiflora has its north 
west limit on the hills between the Ravi and Bias, and, according 
to Munro, is found in Sikkim and Bhutan. As already stated, 
its limits of elevation aro 8,000 to 10,000 feet. 

When I wrote the “ Forest Flora of North-Western and Cen- 
tral India” in 1874, my knowledge of these two species was 
somewhat imperfect, and the account given of them by mo on 
that cocasion was not altogether correct. Since then I have had 
opportunities of studying them better, and it_may therefore not 
bo out of place to give a frosh description. This description is 
limited to the parts above ground. The rhizome or under- 

round stom of these species, like that of the Bambusa, is much 
Granched and twisted ; hut Tam unable to alate whether there 
is any difference in the shape and mode of growth in these two 
apeciss, From these rhizomes, when full farmed, spria 
every year a small ntmber of stems, which at first are soft an 
succulent, unbranched and leafless, but bearing at the nodes 
large sheaths or spnthes, which, while the stems are growing, 
cover the internodes and overlap each other, giving to the 
upper portion the appearance of a telescope not quite drawn out. 
Thom ‘the axils of these largo sheuths spring leaf-bearing 
branches ; and while these develop, the stems harden and bex 
come woody. In the case of Arundinaria spathijlora the stems 
last a number of years, und as every year new stems are formed, 
the clump or clustor of stems, which’ springs from one rhizome, 
gets dense, often containing more than 100 stems. The clumps 
or clusters of this bamboo stand close together, generally form= 
ing extensive thickets, so that adjoining clusters cannot readily 
be separated, When the stems have attained a certain ago, 
they flower and die after riponing their seeds. I do not main- 
tain that they always flower at a certain age ; this probably 
varies according 6 circumstances, but this hamboo always 
flowers over large areas. have callected Aoworing specimens 
in Jaanear, on the hills between the Tons and Junne Kivers, at 
9,000 feet, in May, 1881, but I have observed the species in 
flower on several occasions in other places. I am tnable to say 
whether in this species tho rhizomes die with the soed-bearing 
stems. On this as on many other points further observations 
will be most welcome. 

Of Arundinaria falcata Munro says, that the stems are annual 
Royle (Til. Himal.’p. 23) says, that the annual stems of the hil 
bamboo are yearly beaten down by the fall of snow, which pro- 
tects its perennial roots from excessive frost. In this passa, 
Royle speaks of a bamboo which grows from 7,500 to 10,000 
feel, aml which must bo A. spathiffora, tho stome of which, ax 
far as I know, are perennial. Arundinaria faleata 1 have eol- 

Qe 
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lected in flower and in seed on many occasions; at Chakrata 
(6,000 feet) in April, 1881, in the Valley of the Manglnd, a 
tributary of the Sutle) River (6,000 fect) in May, 1881, in 
Taunsar in Soptember, 1878, and in Kulu in October, 1876. I 
readily betieve that in the North-Western Himalayn the stems 
aresminual and flower annually, but I Lave no observations 
upon tho subject, 

Lnow proceed to given brief account of tho characters by 
which theso two species can bo best distinguished. Arundina~ 
ria yaleata, Nees: stems 6 feet high; internodes 6-12 inches 
long, 4-4 inch diam.; nodes much ‘thickened. Sheaths on 

‘oung shoots thinly membranous, glabrous, with apex 4-12 
inchos long, gradnally narrowed into a subulato point. Leaves 
B-4 inches long, } inch broad, glabrous above, with scattered 
long soft hairs beneath ; midrib prominent ; of the numerous 
Jongitudinal nerves 3-5 pair more distinct than tho others ; no 
transverse veins. Apex of sheath without ciline ; ligule small, 
obtuse, Flower-hearing stems leafless ; numerous slender 
branches in compact half-whorls, Spikelets $-# inch long, 
with 1-2 fertile and one terminal sterile flower. Flowering 
glume glabrous, 7-9-nervel. Palea as long as flowering glume, 
two-keeled, with longitudinal nerves outside the keels ; threo 
small fimbriate scales ; style 2-fid to the baso. 

Arundinaria apathiflora, Trinins—Stems to 80 feet high ; 
internodes 6-15 inches long, 4-$ inch diam. ; nodes not much 
thickened. Sheaths on young shoots (spathes) glabrous, co 
riacoous, narrowed abruptly into a distinet Iinenr eaducons apex; 
sheaths without apex 6-8 inches long. Leaves 3-5 inches long, 
$4 broad, glabrons, with three pairs of prominent longitudinal 
nerves on either side of midrib; conspicuous transverse veins 
dividing the area of the leaf into squares ; len? narrowed into a 
short petiole, which is articulate with sheath, Leaf-bearin, 
sheath 2-3 inches long, coriaceous, with prominent longitudinal 
nerves, fimbriate with long ciliae at apex, persistent after the 
leaves fall, forming an acute angle with the branch, Flower- 
ing stems generally with a few leaves ; flowers in long panicles, 
with elongated drooping branches, Racemes of 2-3 spikelets in 
the axils of large clasping multinerved leafless sheaths, whick 
are fimbriate at the apex like the leaf-hearing sheaths. Spike- 
Tots lax, 1-2 inches ong, of 6-8 flowers. “Flowering glume 
hair, gulside's bales inuch shorter than flowering glume, with 
1-2 longitudinal nerves between the keels ; 2-3 faleate scales ; 
styles 3-fid to base, long-plumose. 

The bamboo described by Major Madden as Arundinaria 
faleata (Ringal), page 614 of Journal Asiat, Society af Bengal, 
‘June 1849, is doubtless A. spathiflora, also that. mentioned by 
Dr. Cleghorn as Arundinaria faleata’and utilis from several 

aces in the North-West Himalaya, in his Report upon the 

‘oreats of the Punjab, 1884. Munro in his Monograph on Bam~ 
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boos (1868), quotes Royle and Cleghorn under 4. faleata. Dr. 
Stewart, in his Punjab Plants, 1869, identifies the Ringal of 
commerce with Arundinaria falcata, Neos ; and, as already men- 
tioned, T did not on page 562 of my Forest Flora (1879) give a 
completely correct account of these two interesting Bamboo! 


Bony, 18th July, 1885. 


Baron Von Miller, in forwarding the above paper of Dr. 
Brandis to the Hon, Seeretary of the Royal Society 0 ‘New South 
Wales, rofers to the same in the following words :— These two 
species of bamboo had been so often found mixed up in works 
on Botany, that I deemed it advisable to refer the matter direct= 
ly ta the “hest authority extant, in order to obtain satisfactor 

information. T, myself, have first introduced into Australia 
many living bamboo species, and probably was the first who 
eneouraged their propagation from seed in many parts of the 
globe. “As they are such heautiful and graceful plants, of which 
there are about 200 species, the publication of Dr. Brandis’ 
important notes on two of the kinds of Arwidinarias may appear 
advisable, so as to direct more attention towards them, especiall 

sinee Arundinaria spathigtora is still dragging itself through 
many bulanical works under the namo of Avundinaria fateata. 


AU REVOIR. 


Arren ten years’ service in India T find myself definitely trans- 
ferred to the other side of the Indian Ocean ; and I take tho 
opportunity afforded by the “Indian Forester” to bid adieu to 
brother Foresters in Indin. Many friends T hope ta see again 
either here or at home. ‘There is the hope that as the forest 
and game is conserved and restored on these beautiful moun- 
tains, the Cape will again seo an influx of English sportsmen 
and Anglo-Indians in search of health. If there were direct 
steam communication from India to England, w'¢ the Cape, 
many would choose that ronte for the sake of the Jonger voyage 
and the avoidance of the Red Sea, Political comnpllentions may 
close the overland ronte. ‘Then again people run backwards and 
forwards from the Cape very much more than from the other 
great Southern Colonies, it being only about one-half the length 
of the voyage to the Australasian Colonies. The rules of the 
Capo Civil Servieo are very similar to those of the English Civil 
Bervice—6 weeks loave per year accumulating to six months, 
and longer leave for sickness or private affairs, 

Undoubtedly, however, the strongest tie to the old service and. 
early friends is the “ Indian Forester.” This arrives regularly 
month by month, and keeps one within touch of the Indian 
forest world. Iam in a greatful mood, and should like to re~ 
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cord my sense of the value of the “Indian Forester.” Reoentl; 

T had to give a lecture, at somewhat short notice, and with 

shorter leisure for preparation, I had little but the “ Indian 
Porester ” to refer to, but there was a treasury of facts and 
iguros. 

It is perhaps wo distant mombors of the “ancient order” 
that can best apprecinte the usefulness of such a publication, and 
from whatever side support may come, that it may be sufficient 
for a steady growth is the earnest wish of an old supporter and 
now distant contributor. 

D.E. H. 


ACER SIKKIMENSE, 


I xorrcep some time ago, in Senchal, Darjeeling, two maple 
trees, which seemed to me the Acer sibkimense, in flower. On 
a reference, as usual, being mado to Mr, Gamble’s “List of 
Troes, Shrubs, &c.,” for the district, the description, in page 22 
of the book, agreed in points respecting this tres, except the 
inflorescence, which Mr. Gamble has put down as spieate. I, 
on the other hand, observe that the fowers are ‘borne on short. 
stalks, and consequently the inflorescence is a pedicillate (and not 

icate) raceme. In order to avoid mistakes, [ have collected a 
few specimons of the leaves and flowers, and intend to forward 
to you for the determination of the species, as soon as these are 
dried. In the mean time, I shall Vo vory thankful, if Mr. 
Gamble kindly informs me, through the medium of the “ In- 
dian Forester,” that the above description given by me cor~ 
responds with any othr species of maple. 


AN &x-STODENT. 


A CORRECTION. 


In the Article on Continued Growth of Pine Leaves, which ap~ 
peared in the February Numbor of the “Indian Forester,” two 
Igor on page 58 should bo correcta: 

name of the Chemist, who made experiments regarding 
the leaves of Prunus Laurocerasus is Coremwinder. And near 
the bottom of the page the sentence should run thus :—Leaves 
just formed ..,.. huve thin walled cells, 


Bown : D. Branvis. 
March, 1886. 


LIGHT GRAZING IN BERAR. 


We have, daring the Inst fow months, published « serios of 
articles on the above subject, which was brought prominently 
before Forest officers by a Resolution of the Government of 
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India, circulating Mr. Drysdale’s report and recommendations. 
In our Number for March’1886, “E.G. C.” blames the Govern- 
ment of India for having accepted the suecess of the experimont 
made in Berar after only one year’s trial, and for haying circu- 
lated the information in an official form. 

We have all along been of the same opinion, and we antici 
pated that the effects of the circular would bo mislending and 
probably mischievous. Under these circumstances it would be 
natural to lay the blame on the Inspector General of Forests, 
who is the adviser of the Government of India on forest 
matters. 

Bofore condemning that officer, we desire to draw the attention 
of our readers to the fact that, until a short time ago, the In- 
speclor General of Forests stood quite alone, and that, during 
his prolonged tours of inspection in remate forests, the Govern= 
mont of India was often left without professional advise. Im- 
portant cases were sent to him in camp, but a good portion of 
the business, which appeared to be of the nature of routine 
work, was disposed of withont his knowledge. We are inform~ 
ed that the issno of the circular in question came under the 
Jattor category, and that the Inspoctor General of Forests was, 
in the present instance, not aware of the issue of the circular, 
until he saw it in print, 

Our readers are aware that the defect in the organization has 
now been rectified by the permanent appointment of an Assist~ 
ant Inspector General of Foresis, whose most important duty 
js to attend to the forest business of the Government of India 
during the Inspector General's absence on tour, and to see that 
no oases are disposed of as matters of routine, which require 
professional consideration. 
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I nave to thank ‘C? for a very necossary correction of an 
error at page 53 of my paper on Organization. 

Ho also tofors to the expression coéficient, and seems to con 
sider redusing-factor a preferable term. I chose the former bo- 
cause it is @ good English term, and much less clumsy than the 
Jatter, which is an awkward translation of the German word. 


Tae Warren or tae Parer on Forest Oncanization. 


J)). Notes, Queries AND Pxtracts. 


Tne Urrge Bunsa Forssts.—The remarks on the subj 
tho forest leases contained in your issue of 2nd instant, I infer, 
ara in reply to what appeared in the Bombay Gazette of the 18th 
ultimo on the same subject. I hope you will allow mo space to 
go into this matter more fully. What I deem chiefly necessary 
{o bring forward is, whether the leases in Upper Burma can be 
called a monopoly or not. In the Slatesman of the 26th Sep- 
tember, 1882, in an article landing the Corporation, there ap- 
pear the following passages :—* The present high price of teak 
timber in the various markets of the world may be said to be 
almost entirely due to the success of a single firm and to the 
exportation of the article being declared a monopoly by the 
King of Burma under General Fytche’s treaty. The Bombay- 
Burma Trading Corporation have now, too, the principal saw 
mills in Rangoon and Moulmein, and may be said almost to be 
the only exportors to places outside of Burma,” In the issue of 
the same newspaper of the 25th Noyomber, 1882, a Moulmein 
correspondent took these remarks to task, and, among other 
things, pointed out that this single firm of capitalists was not the 
one with the enormous capital which on that occasion it was in- 
tended to bring to the prominent view of the public, and this 
writer ended bis subject hy putting tha query as to whether 
somo scheme was then in the air to increase their capital, a mova 
in thal direction, during the previous year, not having been car= 
ried through. After this retort nothing appeared again in the 
pers to  iority the Corporation until the other day, when the 
Bombay Gazette took up their cause. Formerly it suited the 
Corporation to announce, by a flourish of trumpets to the world 
at large, that they had the monopoly of teak. Now, howover, 
this does not suit them any longer, as no sooner they find that 
those more immediately connected with the teak trade agitate 
and ery ot against their monopolies in Upper Burma and me- 
morialize the Viceroy to have the forest leases cancelled, an edi- 
torial appears in the Bombay Gazette stating, to the surprise of 
those who know better, that if is an aegether erroneous impres~ 
sion that the Company has a monopoly of the Upper Burma 
timber trade!! As will be seen from part of memorial 
which you havo published, tho mercantile community ask only 
for what they can reasonably expect : to be doalt with on prin- 
ciples of free trade and open competition. If the present leases 


of 
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are not cancelled, the leaseholders would inevitably have the 
complete monopoly of the timber trade for ail Burma, not only 
in Rangoon, but also at Moulmein, Now that the memorial has 
been published, any one who has studied the subject carefully 
must come to the conclusion that the Corporation have but. shs= 
dowy rights in the forests of Upper Burma. In order to obtain 
problematical extension of their leases had not “ benevolences ” 
continually to be paid? Now, supposing that the Shan Chiofs 
who were massing troops some time ago in their territory, had 
atincked and deposed Theebaw as thoy intended to do, would the 
princeling who would have got on the throne have recognised 
these leases ? Certainly not. Now. the memorialists suggest 
no drastic course, but submit to the Viceroy that if the leases 
be cancelled liberal compensation be given to the leaseholders, 
but that in the interest Ai the public before such compensation 
‘be offered there be held an investigation into their claim, and 
which should be condneted openly by an influential Commission 
of Enquiry, with fall powers to thoroughly sift all tho evidence 
produced hefore it, 

Tn the letter addressed by our Government to the Foreign 
Minister at Mandalay on 28th of August last relating exclusive 
ly to the dispute with the Bombay-Burma Corporation, it is said 
that they, the Corporation, court fall inguir , and the sooner 
Governaent gots the maticr investigated the better for all con= 
corned. That King Theebaw has been deposed should not be 
taken as an excuse to shirk enavisy. Tt will never do to allow 
such remarks to go unchallenged and to take root, as revently 
havo been mado use of in a paper on Burma, which was road on 
22nd January last at a meeting of the Balloon Society, and 
which is published in the summary of Home News in the Indian 
Daily News of 19th February last. Dr, Clarke, M. P., there is 
reported to have said “that the pretext for annexation was per~ 
fectly unjustifiable, and that the excuse for swallowing Burma 
was caused by the British Burma Trading Company who took 
the King’s timber without paying for it. That the Company 
was fined, but that oar Government objected to their paying, 
and sent our soldiers thero, declaring the Burmese to be our sub- 
jects, and those who resisted, rebels.” Surely the Corporation 
will see themselves the necessity of proving that they did not 
do any wrongful acts? It is, however, generally admitted by 
those who know something of how the forest leases were being 
worked, that a great deal requires to be cleared up before ea 
parte statements of the Corporation’s servants as conclusive evi= 
donee can be accepted that they were in the right. The most 
amusing and inconsistent statement which the Hombay Gazette 
makes is, that the Corporation's whole policy las been in the 
direction of conservancy. Such a cours would be entirely pre- 
ternatural. No doubi, when the Forest Department takes charge 
of the King’s Ningyan forests, it will be shown in how far these 
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assertions of your contemporary, in support of the Corporation, 
are correct. There could scarcely have been any other motto 
than aprea noua le deluge, And in what inconsistency that paper 
further indulges by saying that, wero Government to eancel the 
forest leases in Upp Burma the Moulmein community would 
tun up the prices of teak immediately to an inordinate extent! 
Now the article from the Statesman, quoted at the beginning of 
this letter, shows that the Corporation took the credit of running 
up prices in 1882, and as in former years prices were moderate, 
it stands to reason that the teak trade having existed in Moul- 
mein long before the Corporation menaged to secure the mono- 
polies in Upper Burma, it is not tho Moulmein community but 
the Corporation which has to be feared. Their manipulations in 
Tate years have been entirely in the direction of cuiting out 
everyone, and they made no secret of it. What will the result 
be ? they are to retain the forests in Upper Burma under the 
present altered state of things? Competition from Moulmein 
must die out, and then the Corporation will run up prices as it 
may suit them, Tho forests will also be ruined for all time. In 
order to preserve the forest tracts in Upper Burma, it is abso- 
Tutely necessary that the Forest Department be made to take 
immadiate charge of them, and that the leases be abolished. 
Should Government, after investigation, find that the lease- 
holders are entitled to compensation, auch instead of being a 
direct monetary payment could take the shape of negotiable Gov- 
grnment securities, payable over a nambor of yetrs out of the 
revenue from the forests in Upper Burma. The same might 
Dear interost at about 4 per cent. per annum, and be redeemable 
at the rate of 5 to 10 lakhs por annum, This would not prove 
any dlisaslvantage to either party, as Government would be col- 
lecting a good forest revenue and could easily afford to pay com- 
pensation out of the same, and the holders of the securities could 
turn them into money whenever they might choose to do so. I 
understand that the net revenue of the Tounghoo and Sittang 
forests last year amounted to about 17 Inkhe of rupees, eo that 
in the case of the Upper Burma forests, which would yield a 
better reventio, it would be a matter of ease io spare part of this 
eum, and this without toaehing the pocket of tho tax-payers. 
This would have the advantage also of putting some money into 
tho coffers of the State, which are at a low ebb, and aro partly 
to be replenished by the obnoxious income tax.—TECTONA 
Gnanpis.—Pioneer. 7 


A Remanxantn Discovgry—An American inventor, Mr. Jen 
nings, of Boston, has afforded the world another striking illns- 
tration of Boyle's invaluable piece of natural philosophy—that 
“there ig no one thing in Nature whereof the uses io man- 
kind are fully understood.” ‘The drying property of warm air 
has beon knéwn more or less for apes, and yat a almple apptlea- 
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tion now brought scientifically in use promises to revolutionise ” 
whole departments of human industry, To discover some me- 
thod of drying quickly, and without injury to the material, such 
substances as green mahogany, slabs of English oak or elm 
harvested in wet seasons, hides and skins, wool, and various 
descriptions of fibres when thoroughly saturated with moisture, 
damaged rice, tea, coffee, and a hundred other materials of 
commerce, has exercised unlimited skill and industry in vain, 
Hot-sir methods and the drying kiln have been tried ‘and given 
up as failures. They warped the timber, made tho grain of lea~ 
ther harsh and rongh, spoiled the flavour of tea and the colour 
of coffee, turned rice yellow, and failed to save the farmer's 
grain, No problein ever seemed simpler than the mere extrac- 
fion of moisture from the substances we have enumerated, and 
yot few have more obstinataly baffled human ingenuity, A soln- 
tion has now been found to this problem in the “Cool Dry Air 
Process.” The name indicates the whole secret of its success. 
Materials to be dried aro placed in a chamber through which 
‘a curront of moderately-warm dry air is passed continuously, 
and the tost of experience shows that air so deprived of mois- 
tare acts as an absorbent in a manner that without such a 
test would have been deemed impossible. In the first instance, 
the current is drawn through a small furnace in which it is 
heated to about 600 degrees ¥. At. this temperature the atmo- 
sphore is of course without trace of vapour. After being thus 
heated it is cooled by a vigorous circulation of external air which 
lowers the temperature to between 80 degreos and 90 degrees, 
and in this condition is propelled by fans, driven by steam 
through the drying chambers. Within those chambers the 
temperature is that of a hot summer's day, but the air is so 
“greedy ” of moisture that everything within ite wonderfully 
penetrative influence is desiccated. A machine erected on the 
rinciple is working at Mesers. Smith's extensive saw-mills, 
Eommercial Road, Pimlico, and there the practical operation of 
the system has shown some results that are equally remarkable 
from'a scientific as well as from a commercial point of view. 
A package of wool, 1 1b. in weight, was saturated with water ; it 
then weighed 8} Iba, and in this condition was placed in the dre 
ing room, In 28° minutes the moisture was almost wholly 
evaporated. ‘Timber, as is well known, takes years to season. 
It has a perfectly surprising power of absorbing and retaining 
moisture. Thus 44 ewts, 3 qra. of birch were eubjected to this 
rrocess for 94 hours, and then examined, when it was found to 
Jo completely “seasoned free from cheeking, rents, or warping,” 
and it bad given out in the operation 10 ewts. 2 qrs. 24 Ths. 
weight of water, Strange to say wood to treatel shows no 
evidence of any change beyond the dryness of its substance, and 
this appears to be uniform throughout. Tested even by the 
microscope, the fibre and cells seem to be unchanged ; they are 
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as closo, but no closer, than before, and there is no perceptible 
shrinkage in dimension. Some lengths of ash still more 
striking results. Ont of 47 ewts. 8 qrs., no less than 21 ewts. 1 
t. of moisture was extracted ; 22 cwis. of mahogany yielded 
ewts. of moisture in 96 hours, whereas ta ohtain tha sama 
result by ordinary exposure would have taken years to accom- 
lish, "British oak is a very stubborn wood to season. Some 
logs, two inches thick, were finished in nine days, which by na 
tural drying would have required three or four years, These 
effeots wore accomplished with a current of 6,200 cubie feet per 
minute ; and the great lesson they teach is that all the mischiefs 
hitherto produced by drying systems accrued from the excessive 
heat, In this procoss the temperature never exceeds blood heats 
and as a consequence, delicate fibres, fabrics, and chemicals are 
uninjured. The industrial value of this important discovery can 
scarcely be over-estimated. A technical journal computes that 
in the matter of Indien tea alone, cool air drying would proba- 
bly give it such an advantage as to increase its saleable value 
£200,000 a year, The scientific and social interest is not less 
significant, “It appears that fish, fresh provisions, and feuit 
may be preserved for an indefinite time after being subjected to 
this mode of treatment, It is stated that “a beef steak cut from 
tho loin a year ago, and dried at 75 degrees F. in one hour, is 
as sweot to-day as when cut, and would keep for years ; its mois- 
ture having been removed, decay is impossible.” Perhaps the 
more correct explanation’ woul! be that the germs floating in 
the air wero sterilised by the high temperature in the first in- 
stance, This exporiment, at any rate, and others like it, are of 
importance in rogard to the importation of meat, as it is well- 
known that cool dry air is much more economically produced 
than air at the freezing point, This new scientifie aid will como 
opportimely to many an industry, and in these days of interna- 
tional competition, no such assistance can be neglected.—Indian 
Agriculterist. 


It appears probable that there will bo a wood famine in Darjecl~ 
ing very shortly, as tho Forest Department has decided not to 
well less than 50 maunds of firewood to ench purchaser, This 
will, of course, save the Department a good deal of trouble, but 
it most certainly will entail a considerable amount of hardship 
on people who have no place wherein to store such a large 
quantity of firewood. In fact, the price of firewood has pone 
up already, owing to a “xing” being formed by the contrac- 
tors.—Jndian Agriculturist. 
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M. MEAUME. 


Taw “ Revue des Eaux of Foréts” for the 10th April opens with 
a paper by M. Puton, Director of the Manor Forest School, on 
the career of M. Mcaume, the well known Professor of Law at 
the School, and who for many years bas edited the law notes in 
the Revue. M. Meaume after an extremely energetic and useful 
life, died at Neuilly on the 6th March last, aged 74. Whilst 
‘a Barrister at Nancy, and Judge suppléant at the Tribunal, ke 
succeeded M, Tocquaine in 1842 as Professor of Law at the 
Forest School, only four years after the appointment had been 
created, and at once cominenced his Commentary on the French 
Forest Code, which after 40 years’ experience, is still the author 
ity on Morest Law. This was followed by a number of other 
works én Forest Law, and finally he shared in bringing out the 
Code Forestiére Annotée in 1884. Many of the readers of the 
“Tadian Forester ” will remember M. Meaume’s vigorous style 
of lecturing, which commanded tho attention of fis hearers, 
and M, Paton, who succeeded 3, Meaume in the professorship 
in 1873, states that, the latter insisted on his joining the Nancy 
bar, on the ground that discussion alone can prevent a professor 
from being too dogmatic, 

Tn questions of Forest Law, both in France and abroad, M. 
‘Meanmo was constantly consulted, and gavo the soundest opi- 
nions on the most intricate questions. 

A great: traveller, M. Meaume was quis at home in Switzor- 
land and the south of France, and in Italy, Ln general litera- 
ture, and especially in the history of Lorraine, M. Meaume pub- 
lished numerous works, and his travels in Italy made him a true 
appreciator of art, and his work on Jacques Callot the sculptor 
has become classic. 

‘Whilst paying our sincere respects to his memory, we recom- 
mend M, Meaume’s old pupils in India to read M! Puton’s ad- 
mirable account of his eminently useful life. 


ae 
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FOREST ORGANIZATION FOR BEGINNERS. 
(Continued from page 197), 
SECTION III—ASSESSM ENT—(continued). 
CHorr of a Meron. 


The method of estimating the increment by felling test-trees 
and measuring their poe is far too Inborious and slow to be 
employed over and over again in each individual case. It 
should, therefore, be confined, as a general rule, to experiments 
made for the purpose of constructing tables of growth. In that 
case, the increase should be ascertained by the sectional method, 
as it is very different in different parts of a tree, and one mea- 
surement at mid-section cannot possibly give as accurate results 
as are desirable in the preparation of tables. A glance at the 
tables given in tho last number of the ‘Forester’ will suffice to 
show how uncertain the increment is, and that it would not 
do to speculate for longthy periods on prospective growth as 
indicated hy the past: 20 years may be taken as the outside 
limit, but 10 vears will suffice for most purposes. 

For isolated standards and primitive forests, tables showing the 
rate of growth per cent, may be constructed for trees of various 
ages and quality-olessos, and for a whole district, 

When experiential tables are not used, the method of mean 

early growth, or of form-coéflicionts may be employed. The 
Tormer 4s perhaps the most reliable of all methods at certain 
stages of a group’s existence, but it can only afford thoroughly 
reliable results for groups which have arrived at an age at 
which the mean yearly and current increments are pretty equal. 
‘This juncture happens exactly when the gronp has attained its 
maximum mean yonrly growth, and at a time hen the eucrent 
and mean growths remain pretty equal for a long period. The 
employment of the method implies, therefore, a previous know- 
ledge of the general laws of growth of the species under given 
conditions. Its extreme simplicity, however, and the absence 
of all elaborate calculations and difficult measurements, will 
often recommond its use to the organizer, even though the laws 
of growth have not been thoroughly investigated, and although 
tho age of the group may be such as to preclude all possibility 
of the estimate’s being correct. In the latter case, allowance 
may be made for probable deficiencies by adding or deducting, 
as the case may appear to demand, a cortain percentage of the 
result obtained. 


Before leaving this part of the subject, Pressler’s gange for 
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measuring the basal increment of standing (or felled) trees 
should perhaps be mentioned. 

At consists in a hollow steel cylinder, about 4 inch in diame- 
ter, open at hoth ends, and with the thread of a screw on its 
outside. If this instrument is driven into a tree, a column of 
wood ascends the tube, and when it has penetrated eufficiently 
to reach down to 4-10 years’ growth, the cylinder of wood in 
the tubo is clampod to it hy inserting from behind a flat pin 
between the wooden cylinder and the tube ; this can be easily 
done, owing to the tube’s being slightly contracted at its mouth, 
which causes the column of wood to fit quite loosely at its upper 
end, The gauge is then unsorewed, bringing with it the oylinder 
of wood, which breaks off from the tree, near the mouth of the 
instrument, owing ta its having been clamped. ‘The number of 
annual layers to the inch can then be counted on the piece of 
wood extracted and the diametral rate of growth, at the particu- 
lar spot experimented on, calculated. 

To find the cubic growth, let M represent the present con- 
tents of the tree of diameter D : m its cubic contents n years ago 
whon of diameter d: H and A and f and 7’ being the corre- 
sponding heights and form-coéfficients. We shall then have 


M=EZD Hf: mdima=la@as. 


Mens i DH, f— Fath. f= the increment during 
fn years, 


If tables of coéfficients are not available f and f’ cannot be 
ascertained withont felling the tree, and they must, in default 
of such tables, be assumed as identical. A, too, may have to be 
taken as eqnal to H. These assumptions granted, the increment 
would be equal to : 


7a) 


It is evident that this method rests far too much on uncertain 
assumptions to be of much value in estimating cubic incre- 
ment. In tho first placo, diametral growth varies greatly in 
different parts of a trea, and the growth in one part is na cri- 
terion of that of any other, Secondly, the coifficién is also 
known to be variable ; and, thirdly, the height-incremont is 
a factor which ought to be taken into consideration. ‘The 
prinpal use of Pressler’s gauge will, therefore, generally be 
for testing the diametral inerement in order to find out rowghly 
when a tree will become of sufficient bulk to be useful for some 
special purpose, such as for conversion into railway-sleepers. In 
such cases, it may prove very serviceable and a means of pre- 
venting follings. “It is usual to stop up with clay the hole in 
the tree made by boring, in order to exclude air and prevent 
tot. 
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(7). Determination or THR Act or Grovrs. 

It is necessary to know tho age of a group, or at all events 
of its oldest ngecelasses, in order to determine the most adyan= 
tageous revolution, or the number of years required to produce 
acertain quantity, or quality, of wodd under given conditions, 
For series subject to tho method of regular cuttings (see p. 3) 
the average age of a group must he known approximately if we 
aro to know to what period it belongs naturally. A knowledge 
of the ago of groups muy, further, be necessary, a8 we have just 
seen, in order to determine the increment, It is, however, of 
Little or no immodiate importance in the case of groups which, 
on account of their adyanced age, inferior growth, or any other 
reason, must undonbtellly be felled during the eurrent period. 

“It is seldom that the trees of a seedling-group which has been 
naturally regenerated are all of about the same age. Such uni- 
formity is likely to ho found only in coppice, and in seedli 
groups which have heen planted. When a group is practically 
Uniform, it will suffice to fell and count the annnal layers of 
one of the larger trees (Inrge layers being more easily counted 
than small ones). Sometimes a record may have been kept of 
the age of group, when, of course, no fellings will be neces 
sary, and in some species the age can sometimes be told with 
sufficient accuracy hy the number of branch-whorls. Tn count~ 
ing tho annual layers, allowanco has to be made fur the length 
of the stump. Before counting the layers, it is generally ne- 
cessary to smooth the surfaco of the wood with a plane, Tf the 
layers do not oven then stand out distinctly, an application of 
very dilute ink, or other coloured liquid, such ns a solution of 
starch, chloride of iron, &., in addition to the uso of a magni- 
fying glass, may havo tho desired effect. ‘The rings are counted 
intens, As goon as ten have been counted, they are marked 
off with a pencil, the next ten are treated in tho same way, and 
50 on until the whole number are echeloned from centre to ci 
cumiference. By this means, mistakes of addition are easily 
avoided, and, if a mistake is made, it is not necessary to begin 
again from the beginning. 

‘In considering the case of an irregular group, it must be 
horno in.mind that the question to be answered is, what the age 
of a regular group under the same conditions would be if its 
cubic contents were equal to the contents of the group under 
examination, If Draudt’s method for fixing the relative num- 
ber ani tho sizes of the test-trees be employed, the average age 
in the above sense would be obtained by counting the annual 
layers of all test-trees and dividing their sum by the number of 
such trees. By this method the caloulation of contents is entire- 
ly avoided. 

But if Draudt’s method ba not employed, it is necessary in 
order to obtain thoroughly satisfactory results, to caloulate the 
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cubic contents of a group according to age-classes. If A is the 
average nge of a group, M its volume, 1 its inerement, the 
mean yoarly increment will evidently be found by the equation 


Ins 
om 
from which we get 
M 
ant 


Supposing, now, that a group consists of a number of age-classes, 
with cubic contents m,, m,,m,, &e., and ages @,, a,, a,, &e., res- 
pectively, The mean increment of each age-class will then be 


» &¢,, and their sum will represent the mean annual 
growth of the whole group. Substituting these values in the 
formula A = 4! wo get 
Awe th tm + hee 
+ Mee Te be, 
ty 


Take, for example, a group of 480 trees, with four age-classes, 
and constituted as follows :— 


Diameter 


ov Cubic cone 


Age, 
Class, tents of whole, i 
facies ieee ‘cubic fee? YORE 
20-22 150 4,800 60 
100 6,400 68 
400 9,000 76 
80 8,900 85 
‘The mean growth for ench class will then be 
For tho class 20-22 inches, “#2” = 80 cubic feot. 
» eed, A ee, 
» 24-26, » 
» 26-28, 


” 
The average ago of the whole group will, therefore, be 
4800 + 6400 + 9000-4 8900, 
So Sita p 1ieae + lead = 78 yours. 


8 Tae Station. 


Under this heading, the climate, soil and situation of com- 
partments has to bo considered. A knowledge of the station 
may be useful to the organizer in many ways. It is a guide to 
the vate of growth whiclt may. bo expocted’: it onablos him to 
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select the most suitable species for regenoration, and the best 
revolution and troatment for groups. 


1, Climate. 


‘This will be tolorably uniform for all compartments of a range, 
and neod not be repentod for each one. It is usual to deseribo 
the general climatic conditions, once for all, in the introduction 
which invariably prefuees the document, or report, describing 
and justifying the proposed organization-scheme. "Special cli- 
ratio conditions should, however, bo noted for each group. 
For instance, the general climate of a tract may be very raw, 
but certain portions may be comparatively mild owing to a 
sheltering hill, Hxtremos of temperature, occurrence and du- 
ration of mofsture-laden winds (monsoons) or dry winds ; the 
direction generally tuken by violent storms; the average rain- 
fall; height above the sea ara tho most important points to 
note in regard to general climatic conditions. 


2. Soil. 


The kind of underlying rock may be noted (gneiss, lime- 
stone, &e.), depth and kind of soil (clay, sand, &c., and their mo- 
difieations), degree of stiffness (stiff clay, heavy loam, light 
Toam, &0.)'; degree of moisture, Other physical properties, 
such as colour, power of abtorption, permenbilty, may also be 
noted. 

Surface-growths, not forming part of the forest (such as moss, 
arasses, ferns) are often important indicators of the quality and 

jegree of moisture of the soil, and its suitability to cortain 
species. 

3, Situation, 


The chief points to note are—the aspect (whether north, 
south, cast, or west) ; whether the sito is exposed, or sheltered ; 
in very ily eountry, tho angio of the slope may bo given, ap- 
proximately. Thesedata should be given for each compartment 
separately. ; 


Classification of the Station. 


In classifying stations, it is usual to distinguish three, or 
more classes, and, as the quality of a station depends to a certain 
extent on the species for which it is intended, the same classifi- 
cation will not do for all species ; each one must be dealt with 
separately. This precaution is obviously neceseary, as a first 
rato station for one species, may be the worst possible for an- 
other. As a rule, tho quality ofa station is only given for the 
principal species found growing on, or near, tho spot referred 
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to, When no forest exists in the vicinity, as may happen in 
the caso of large wastes, it is generally of slight importance to 
classify the station : all the information really required then, is 
anote giving the species which appear best suited to the station ; 
afterwards, when the area has been stocked, and the young 
growth is coming on, it will be quite goon enongh to proceed to 
a classification. 

‘A good way of expressing the quality of stations is to make 
the best the unit of comparison, representing it by unity, and 
the qualities of others by decimals of one, The quality of a 
compartment stocked with Xylia and teak might, for inatance, 
be described as ‘8 for Xytia and -5 for teak. Tho difficulty is 
how to determine those values. It is not possible to gauge sepa~ 
rately the three factors which together make up the station ; 
to say how much of the effect is due to soil, how much to situa~ 
tion and how much to climate. The best station is naturally that 
which, other things being equal, produces in a given time the 
greatest quantity of wood ; or,’ as there ecems to be a decided 
relation between the quantity of wood produced and the average 
height of a group, that station whose group shows a greater 
average height than that of another of tho same age and species 
will bo the better of the two. Thus, collectively, the value of 
the throe forces may be measured numerically by the number of 
cubic feet, profuced, or by the average heighi atisined, by a 
erp during a given period. Experiential tables may, therefore, 

advantageously employed for this purpose, whenever circum= 
stunces adinit. How such tables may he prepared and used, has 
been already fully explained (see page 94), and need not be allud~ 
ed tofurther. Unfortunately, they can only be usefully employ- 
ed in tho case of tolorably regular groups. Vor irregular groups, 
Grebe recommends that rogular, well-stocked groups of various 
ages und qualities should be selected as representative of their 
respective classes, their stations compared with those of irregular 
groups, and the quality-classes of the latter determined accord- 
ingly. ’ How this comparison is to be effected unless the groups 
to be compared happen. to be close together, it is difficult to say. 
Even then, it is not easy to understand how the stations of well~ 
stocked groups can be compared with those of badly-stocked 
groups, as the appearances of two equally good stations would 
certainly be very different under the circumstances, 

Parhaps there is a tendency to exaggerate the importance of 
attempting to give exact numerical values for the quality of the 
station, fa iden days, it was the fashion—a fashion which has 
not even yet quite died out—to estimate the yield of every 

roup at the end of its proposed revolution, which often involved 
the calculation of increment for a couple of hundrad years or 
so: in such cases, it was a matter of importance to fix the quality 
of the station with great accuracy, especially for young groups 
subject to long revalations, Now-a-days, however, things area 
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good deal changed and simplified, and modern methods of oal- 
culating the yield seldom require an estimate of increment ex- 
ceeding 20 years. For most practical purposes, therefore, it 
ought to suffice to estimate the value of tho station roughly by 
eye for 85 classes. Any short-comings in this estimate may 
bo fully compensated by increased care in tho examination 
of the present contents and increment of standing-stock (i.c., 
of tho quality-classes of groups) on which the yield of tho forest 
more immediately depends, 

‘The results of the examination of the station are recorded in 
the register of compartments, a sample of which was given at 
page 2. 


(To be continued). 


PORTABLE FOREST TRAMWAYS, AS USED IN 
FRANCE AND GERMANY. 


By D, Branpis, late Inspector General of Forests, and Mason 
F, Baruey, R.E., Conservator of the School Forests. 


Tae Decauville portable tramway was invented in 1876, by a 
French gentleman of that name, for use in his business ; but 
he very soon began to manufaoturc the rails and trucks for sale, 
He oxhibited his invention at various agricultural and other 
shows in Franco and also in Belgium and Norway, obtaining 

old medals and other prizes. In 1877 the tramway was shown 
in England and Ireland, and as orders began to come in rapidly 
he was obliged in January 1878 to increase the number of men 
employed upon its manufacture from 35 to 100. Sines then 
the development of the use of the tramway has been extraor~ 
dinarily rapid, and the number of workmen employed by M. 
Decanville had, by the middle of 1884, risen to the large num- 
her of $00, a railway station on the Paris-Tyone railway have 
ing been built near the works, Between 1878-and 1884 the 
invention was exhibited in Austria, Italy, Buenos Ayres, Cal- 
cutta and Japan, orders having been received from the Russian 
Government who required the tramway for use in Turkestan, 
from the French Government for use in Tunis, from England 
and Australia and many othor countries. It is at the present 
time, almost without doubt, the largest establishment of the 
kind in the world. 

For forest purposes tramways have not, however, as yet come 
into general use in France. A brief account of one established 
on the outer spurs of the Vosges by M. Michaud, will be found 
‘on page 490 of the “Revue des Eaux et Foréts” for 1883, In 
Germany portable tramways for the carriage of timber have late- 
ly attracted general attention, and it is hoped that their omploy- 
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went ona large seale will diminish the cost of timber carriage, 
and will have the effect of increasing the money yield of forest 
property which is very low at the present time. XK jong ago as 
1879, Forstmoister Sprengel, who is in charge of the Forest 
distefed, Kottenforst nour Bonn, proposed to lay down such a 
line through that district, to be used partly in'the working of 
the forest, partly to supply a large private dairy furm, situated 
on the edge of it, with fodder for its cattle, the cost of the un- 
dertaking boing shared by the proprietor of the farm with Gov- 
ernment, At tbat time tramways for forest purposes had not 
et attracted much attention, their advantiges were not ‘be- 
lieved in, and under these circumstances the plans and estimates 
submitted by Forstmeister Sprengel remained in the pigeon 
holes of Government. It is different now, forest tramways are 
the order of the day in Prussia, A project which Forstmoeister 
Sprengel eubmnitted a few months ago to lay down a portable 
tramway in the Kottenforst at the sole expense of Government 
was sanctioned immediately, no severe frast fortunately occurred 
to interrupt the earthwork, and the line was laid down within 
three weeks from the day it had been ordered. The line is fully 
employed, and two Forest officers from India, Mr. Gamble and 
Major Bailey, the latter accompanied hy two of the English forest 
students from Nancy, have had the privilege of visiting it, 

Tn an article upon Forest Tramways in ‘he September (1885) 
number of ithe “Allgemeine Forst und Jagd Zeitung” Forst- 
meister Sprengel gives an account of his previous project, and 
dwells with just pride upon the changes which have taken place 
during the fast six years in the views of German Forest officers 
on the subject of forest tramways, 

That portion of the Kottenforst where the tramway* has been. 
nid, ocenpies a flat plateau on the left side of the Rhine, ele 
vated about 350 fect above the valley. A railway, constructed 
four years ago, passes thtough the western portion of the main 
block, and a station is actually in the forest. Hitherto the tim- 
her has been sold where it was cut in the forest, but for its ex- 
port other stations, situated in the Rhine valley outside the for- 
est, were chiefly used, as it was convenient to carry the timber 
down hit, The intention now is ta establish a large timber 
dop6t at the forest station, and to hold the prineipal timber sales 
at that place, In order to feed the depat at that point the main 
lines of the forest tramway has been laid down along side a 
metalled forest road for 6'2 kilometres (4 miles) in an easterly 
direction, and the portable side branches, which at present aggre~ 
gato Z kilometres (14 miles), will be joined on to the main line 
‘on both sides and from the two ends in all directions, so as 


Tho raite of the tramway laid down weighe: 
“Those of the permanent line 5 kito, per 
‘hose oF the moveable line 7-2 kilo. 4 ms 

‘The rails are of Rescemer steel, nnd were snpptied, with the whole tramway 

and rolling stuck, by R Dolberg, Hostork, ; 
% 


ing metre, 
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to carry tho timber cut over an area of 2,400 hectares (5,938 
acres). Tho total aroa of the Kottenforst is 3,521 hectares 

8,700 acres), of which 3,439 hectares are stocked with forest 

holz boden), and the total annual yield of all descriptions of 
wood amounts to 14,447 cubic metres (528,000 cubic feet), 
‘which corresponds to an annual yield of 4:34 cubic metres per 
hoctare, or 62 cubic feet per acre. The area which will be 
servad by the tramway, will yield annually about 10,416 enbie 
metros, and of this quantity there will be about 2,600 cubic 
metres of large timber, all of which will be carried by the 
‘Agimway, Of the small wood a portion will probably continue 
40 be enrried hy carts, but a quantity, of which an estimate can 
not yet be framed, will also he exported by the tramway. 

‘the greater part of the Kotteuturst was Cormerly coppice 
under standards, consisting originally of oak, beech and horn 
Ueam, Clearances and blanks bad been planted up with Scotch 
fir chiefly between 1820 and 1840, and with spruce, with a little 
larch and silver fir, planted mainly about 1860. Some groves 
and rows of fine lurch trees standing near the main line of the 
tramway were planted in 1810, in honor of the birthday of the 
Emperor Napoleon, who then rule over this part of Germany. 
The coppice under standards is in process of conversion into 
high forest, and over » large portion of the forest the eonvorsion 
ne beon completed. In ther south-onst corner some compart- 
iments are stocked with old high forest of beech and oak, and 
adjoining these there is a considerable area, which was former- 
ly pasture Innd with oak trees, mostly planted, and standin, 
about 15 feet apart. Of this kind of pasture land under oak 
trees, which in North Germany is well known under the name 
of Ifvtweiden, a much larger area in this place was formerly the 
property of ‘Government, but burdened with extensive rights of 
pasture held by the inhabitants of the surrounding villages. 
About 20 years ago theso rights were commuted, the arca of 
this pasturo land under oak trees being divided between Gov- 
ernment and the right-holders. Thus the Government now 
folds a smaller aren tree of rights, which through good protec~ 
tion has gradually become stocked with thickets of young oak, 
the old trees being gradually cut out. On the 24th of Fobruary 

witnossed the removal of logs from this part of the forest, 
‘ile a fortnight earlier woe had seen the timber work in the 
midst of the compartments in process of conversion from co 
pice under standard to high forest, Of tho large timber cut in 
the Kottenforst nearly one-half is oak, but the demand has 
fallen off and prices lave gone down considerably of Inte yoars, 
Tn 1884-85 the rates paid for oak timber wore, as stated by 
Forstmeister Sprengel in the article quoted: for first class 
timber 50°25 Mark, and for fifth class timber 20°65 Mark per 
cubic metre. By employing tho tramway and by selling the 
timber at the railway station, it is expected that much better 
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prices will be realized. This, howover, is not the only advantage 
anticipated from this measure. Of Inte years the demand has 
often been so slack, that the timber used to remain two or 
three Fewts, or oven longer, lying in the forest, befor it could 
be sold. With tho aid of tho tramway it will be exported a fow 
montha aftor it is cut, in March and “April, and thus tho forest 
will be cleared out sooner, and the young growth will be much 
Jess disturbed, 

Two portable forest tramways have already, woe understand, 
beon laid down in the Nellore istrict of the Medras Presidoncy y 
and othors have probably ero this been established at other placed. 
‘Wo assume that the construction of such tramways is gonerally 
well understood in India, and that it will suffico to mention a 
few points relating to the one we have mentioned. The gauge 
is 0-60 metre, or about 2 feet. The ground is almost level, here 
ahd there with very slight undulations, ‘Tha main Tina may for 
the present be regarded as permanent, the position of the bran- 
ches being changed from time to time to follow the progress of 
the cuttings, The main line is laid in Jengths or sections of 7 
metres, on sleepers of wood or iron. ‘The rails, both of the main 
line and the branches, are of steel, their weight is between 6 and 
8 kilogramme per running metre. ‘Tho sleapers ara at one metro 
oper: and the rails are rivetted into the iron or spiked down into 
the wood. The soventh sleeper supports the joint. The sleep- 
ers aro laid in ballast at the side of the central motalled portion 
of the road. The joints are made with fish-plates, 

Tho branch lines are laid upon the natural surface of the 
ground, which is not levelled in any way. They consist of sec- 
tions 2 metres long supported at each end ty a wooden sleeper. 
"These sections weigh 38 kilogrammes (8¢ lbs.), and are, there- 
fore, easily onrried by one man, In the system here used the 
sleepers of the branch lines are always made of wood, which from 
its greater rigidity is found to he more suitable than iron for lay- 
ing upon an tneven surface. The sleepers boing nenly 2 motes 
apart, tho rails used are stouter, and they weigh about 8 kilo- 
grammes per running metre. | There is eufficient play in tho joint 
to admit the line being curved to some extent, in ordor to avoid 
stumps of trees and other obstacles. For greater curves spinal 
sections with curved rails are used, The essence of this arrange- 
ment is, that the branch lino is brought alongside of the loga ns 
they lie, and that the logs are loaded upon the trucks without 
having to be previously moved from the placo where they fell. 
This of course leads to the line being cerled over broken, ground, 
small ditches and pools of water. In such cases tho sleepers 
are supported by rough pieces of wood or turf, hastily laid. In 
this mannor 2 kilometres of branch line were laid in two days by 
two men, and trains of heavily inden trucks press over it without 
accident. Ono kind of truck servos for the carriage of material 
of all kinds. 
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‘When used for the carriago of logs a horizontal revolving 
plato is fixed on the top, furnished either with an iron erescent= 
shaped support or a horizontal bed on which the ends of the log 
rest between moveable vertical urms. The revolving plates admit 
of a pair of trucks with the log londed upon them being taken 
round enryes. 

For lifting the logs on to the tracks, numerous devices havo 
been invented. The two in use in the Kottenforst, consist of 
double crane, which raises up the log vertically, and an inclined 
plane, up which it is rolled. 

‘The crane, which is capable of lifting 9,900 Ibs., is placed 
astride the log. It consists of two uprights joined at the top 
by a moveable pin. The uprights are made of’ wood, strength 
ened with iron, and they are hinged into horizontal pieces, 
which rest upon the ground. ‘The log which has been previously 
rolled on to the rails, is gripped by a pair of powerful iron pin- 
cers, and is thon raisod by chains and pulleys worked by two 
hand levers. By this apparatus logs of considerable size are 
easily raised to the required height by two men, working at the 
two levers. The log having been raised high enough to clear 
tho top of the track (24—3 foal) the two trucks are passed under- 
neath, and the log is gently lowered upon them. It is then 
secured by chains terminating in conveniently shaped wedges 
which are driven into the log to make all fast. An oak log 
measuring about 86 cubic foet was raised upon the trucks and 
secured in four minutes. Each half of the apparatus is easily 
carried by one man. 

‘The inclined plane is formed by two bars or beams built of iron 
and wood, resting partly on the ground and partly on tho track. 
To each beam is attached a chain which is passed round the log 
and over a wheel, and tho chains are then hauled in by means 
‘of hand levers similar to those used with the crane previously 
described. ‘The log is thus rolled up over the trucks, when tho 
teams are removed and the log is allowed to lie hotween the 
roats on the revolving plates. ‘This arrangement is regarded as 
safer for the workmen than the crane. 

‘A third arrangement, which from its easy construction may 
perhaps be more suitable for work in India, but which is not 
in use in the Kottenforst, consists of a tripod. From the 
apex a set of pulleys is suspended, by menns of which tho log 
is raised, 

When a sufficiont number of logs have heen loaded up, the 
trucks are coupled together, a coupling pole being put in when 
the logs prcises s0 that tho ordinary chains and hooks are too 
short. The horse is attached by a chain to the last truck, s0 
that the driver is able to see the wholo train before him. Tt is 
said that on level ground onc horse will draw a rain loaded with 
about five tons of timber. ‘The short train on which we travelled, 
was formed of three pairs of trucks with logs aggregating about 
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110 cubic feet of onk timber, and it was dragged along on the 
main line ate sharp trot without slacking spoed at the curves, 
not the slightest difficulty being experienced. The trucks are 
provided with brakes to be used in case of necessity. 

In order to carry fuel, a platform about 12 feet long and 4 
foot wide, is laid on a pair of trucks. When earth or gravel has 
to be carried, an ingeniously arranged tip cart is substituted for 
the platform. 

‘The cost of the whole line Inid down, including rolling stock 
and all apparatus, was 25,000 Marks paid to the manufactnrer, 

iis 800 Marks expended ‘on tho earthwork for the main liné. 
This corresponds to an average cost of £252 per running mile, 
and it is estimated that tho plant will Inst 15 years. 

‘As already mentioned, Forstmeister Sprongel hopes that it 
will be possible to export all tho heavy timber, felled during 
tho winter months, in 2} months of the spring, by moans of 
two horses with a driver each, and eight men to lay the branch 
lines and to do the loading and unloading. It is expected that a 
horse will carry 20 cubic metres (200 oubie feet) per diem, so 
that in 65 working days the whole quantity of timber to be ex- 
ported during the yenr, viz., 2,600 cubic metres, will be car- 
ried. 

During tho romainder of the year he expects to find sufficient 
employment for the tramway by carrying fuel and other emall 
wood for purchasers, by carrying gravel and other material for 
keoping in repair tho forest’ ronds, aggregating ubout 27 kilo~ 
metres, and by permitting the tramway to ho used by the villages 
adjoining tho forest, where there are large potteries and some 
othor industries. 

Tho question which will natnrally present itself to the readers 
of this journal is, in what localities portable forest tramways, 
similar to that hore described, may be usefully established in 
India, 

On hilly ground many of the advantages of tho system are 
lost, and its use will at first probably bo confined mainly to 
localities with levol or slightly undulating ground, But by 
employing powerful brakes timber trains may he brought down 
fairly steep inclines, so that"the employment of the eystem on 
hilly ground is not excluded. 

‘The sil forests of Oudh, and of the sub-Himalayan tract out- 
sido the hills, as well as the level portions of tho Dehra Din 
and Patli Din will probably bo found suitable. By means of 
forest txamvaya it will likewizo he found possible to facilitate the 
working of the teak forests of Ahiti, of some of tho teal forests 
at the foot of the hills in Pega, and probably of a large extent 
of teak forests in Upper Burma, The bija-sal forosts of Mohurli, 
the babu! forests of Sind, and the large plantations in the plains 
of tho Punjab, such as Change Manga, may likewise be men- 
tioned as instances. 
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In nearly all these cases there wiil be deep ravines which 
the main ling will necessarily havo to cross. For this purposo 
bridges will bo unavoidable, Asa rulo it will probably be bost 
to build them of the timber availablo in the forest. In the con 
atruction of branch lines the necessity for larger bridges must 
‘be avoided. 

Tt now remains to mention tho chief manufactories of forest 
tramways and the necessary apparatus on the Continent, 

In France the principal establishment is that alrendy men- 
tioned, by Decauville aind at Petit Bourg (Seine et Oise) 55 
mintds by train from Paris. The illustrated eatalogue published 
by him gives all noodful information regarding his inventions. 

In Germany tho three chief manufuctories are :— 

1. Georgs-Marion-Bergwerks und Hiittenverein, Osna- 


ick. 
2, R, Dolberg, Rostock. 
8, Spalding, Jahnkow, Pommern. 

At the Caleatta Exhibition of 1884 six English firms exhibited 
portable tramways, their names and addressos can doubtless bo 
ascertained from the catalogue. F 

Of the numerous publications on the subject the following 
may be mentioned :— 

1, Schubarth, die Feldeisenbahnen im Dienste der Wald- 
wirthschaft, Berlin, A. Seydel, 1884. 

2, Von Baumbach, iiber die Verwendung der transporta- 
blen Misenbahnen in den Kéniglichen Forston, Zeit- 
schrift fiir Forst-und Jagd wesen, 1885, p. 192. 

8, Adolf Runnebaum, dio Waldeisenbahnen, Borlin, Julius 
Springer, 1886, 
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‘Tam area of the forests of India has heon diminishod by the 
growing demands for land from a rapidly increasing population, 
and also to mest the wants of advancing civilization. Such 
legitimate requirements, however, might have been countor- 
hiulaneed by the sowing and planting of tho husbandman, aided 
by Nature but, until recent years, the people had heen reck= 
Joss in their cutting ; the migratory forest tribes had been 
burning the forests in order to obtain a clearing for their 
Coomrie, or virgin cultivation ; the pastoral tribes added to the 
accidental fires by burning off the old grass in order to allow 
young herhage to spring up for their flocks ; while the goats 


* Ty Surggon-Gonerel Faheard, Balfour, Anthor of The, Timber Trees of 
India,” Phe Cyelopmia of Indin.” &e., Ke." Keprinted from the " Journal of the 
National Indian Association ” for Qctober, 1885. 
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and sheep, horned cattle and camels, eat off the tops of the 
sprouting seedlings, It has fallen to the British Government to 
put a stop to these injuries, 

Thera is a consensus of opinion among scientists thet vege- 
tation purifies the air and the water ; that trees condense the 
moisture of the atmosphere ; shelter the soil from the scorching 
heat of the sun’s rays and from arid winds ; check evaporation; 
rogtilate tho moisture in the ground ; and retard the flow of the 
falling rain, Also, that there has been in India an Increasing 
aridity and temperature consequent on forest clearings, ni 
that the prices of timber and of fuel wood have beon rising 
everywhere, in many places even have doubled. Among tho 
eminent men of Europe who had given early attention to this 
subject may bo named SL Pierre, Dr, Priestley, Humboldt, 
and Boussinganlt ; and in India Dr. Gibson and Mr. Dalzell 
have boon conspicuous. St. Pierre's viows were founded on. 
what he had seen in Bourbon and the Mauritius, and he was 
strongly in favour of the protection of tropical forests. Hum- 
boldt's experience was acquired in South America. “Writing 
at the opening of the nineteent': century ecu Narrative, 
iv., 143), he told the world that “by felling the trees that 
cover the tops aud sides of the mountains, men in every climate 
Prepare at oneo two calamities for future generations: the 
want of fuel and o scarcity of water. That when forests are 
cut down (as they are everywhoro in America by the Euro- 
pean Planters, with an imprudent precipitation) the springs 
are entirely dried up or become less abundant ; the beds of 
the rivers, remaining dry during part of the year, are con- 
verted into torrents whenever great rains fall on the heights ; 
the sward and moss disappearing with the brashwood from the 
sides of the mountains, the waters falling in rain are no longer 
impeded in their course ; and, instend of slowly augmenting 
the level of the rivers hy progressive filtration, they furrow, * 
during heavy showers, the sides of the hills, bear down the 
loosened soil, and form those sudden inuadations that devastate 
tho country. Hence it results that the destruction of foresis, 
the want of permanent springs, and the existence of torrents, 
are three phenomena closely connecied together.” Subsequent 
to the promulgation of these views Sonth America was twica 
visited by M. Boussingault, at long intervals, He witnessed 
tho offeots of donuding a district of its foliage and of again ro- 
clothing it, and ho corroborated all that Humboldt had written, 
Ho tells ve (Jameson's Edinburgh Philosophical Journal, 1889) 
that “in the’ valley of Aragua, when the procoss of clearing 
was pushed farther and farther, and when cultivation in every 
shapo was advancing, tho level of the water gradually subsided. 
More lately, on the contrary, during a period of misfortune, 
~ . . When the clearing Was no longer continued and the 
cultivated lands had fallen back into their wild state, the waters. 
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have ceased to full, and are now very speodily assuming a de- 
cided rising movement.” 

It was at this time that the condition of the forests of India 
began torreceive State attention. The exhausting demands for 
fuel for the Porto Novo works had shown that iron manufacture 
on a largo seale could not bo carried on, moroly trusting to 
Nature to’ restore the woods, and from the first days of the 
appointment of Dr, Gibson (1837) and Mr, Dalzell (1840) to 
the care of the forests of the Western Presidency and Sind, 
these officers unceasingly urged on the authorities the necessit; 
for protecting the existing forests and for replanting denuded 
tracts, and they pointed to many tracts which had been injured 
by reckless felling, ‘The Directors of the Enst India Company 
seom to have had their attention drawn to the subject by Dr. 
Gibson’s writings, and in a despatch of 7th duly, 1847, they 
requested the Governor-General to ascertain “ the effect of Lrees 
on the climate and productiveness of a country, and the results 
of extensive clearances of timber.” Information was accord- 
ingly called for from Government officials, and many of the 
Madras Revenue Officers reported on il, but the only com- 
munications that were published consisted of a reprint of a 
ines which Assistnt-Surgeon (now Surgeon-General) Balfour 
had written in 1840, and letters by Major-General Cullen and 
Surgeon C. L. Smith. Thirty yenrs later, in 1878, tho India 
Office printed a second pamphlet by Surgeon-General Balfour, 
reviewing the information acquired on the subject in the inter- 
vening period. This included returns ay to Rainfall and 
Famines ; Writings of Mr. Innes, of Phil-Indus, of Sir Richard 
Temple, M. Fautrat, and Robert Wight. The last named, an 
eminent botanist, was for many years employed superintending 
the eotton-growing experiments in Coimbatore, and when writ 

- ing in 1850, he took oceasion to commend the resolution ef tho 
Madras Government to plant trees on a largo scale in order to 
shelter the land from scorching winds. He then advised tho 
planting of a variety of teens recommended those with largo 
heads, and growing rapidly, as likely to produce the spoediest 
effect on the climate, but at the same time he pointed to the 
best timber trees and best fuel trees as economically the most 
valuable, Since then, as another means of watching over the 
atmospheric phenomena which foreshadow storms and droughts 
and famines, the Government of India, ten years ago, establish- 
ed a Moteorological Department, under Mr. Blantord, an able 
scientist, who has already given useful information. Ever since 
the middle of the nineteenth century the soveral Governments of 
India have thus been bestowing an increasing attention on the 
forests within their respective jurisdictions, and the latest infor- 
mation available tells us that in the year 1883-84 there were 
49,850 square miles of Stato forest demarcated and reserved in 
India, as compared with 12,071 sqnaro miles in 1874-75, Of 
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this reserved area 19,430 square miles are in the Central Provin- 
c98, 9,397 in Bombay, 4,635 in Bengal, 3,758 in British Burma, 
3,380 in the North-West Provinces and Qudh, 2,86! in Madras, 
2,314 in Ascam, 1,635 in Berar, and 1,398 in the Punjab, 
Doubtiess, 49,850 sqnare miles of forest land is a great aren 5 
but the area of British India is 1,477,763 square miles, und 
centuries of neglect and of reckless felling have so denuded 
great tracts, that_a writer in Macmillan'’s Magucine (January, 
1878, p. 258), under the psendonym of Phil-Indus, estimated 
that in 1874-75 an area of about 80,000 square miles required 
to be replanted. 

For tho caro of its forests, the Indian Governments employ 
nearly 400 European and Native Conservators and Rangers, at 
an anmual cost of £239,484. Hitherto the forest officers sent 
from Burone have had to study their profession in France or 
Germany, but a School of Forestry has been opened at Dehra, 
ort the southern slopes of the Himalaya, and arrangements are 
now in progress to establish a similar sehool in connection with 
the Engineering College at Cooper’s Ilill. Forestry in India is 
already a large department, although its first. commencement 
was in the year 1837, by the appointment of Dr. Gibson to be 
Superintendent of Forests in the Bombay Presidency, followed 
in the Madras Presidency about the years 1848 and 1856, hy 
the employment, successively, of Lioutenant Michael and Dr. 
Hugh Uleghorn ; and on the latter officer being subsequently 
transferred to the Pi , Colonel Beddome succeeded him in 
Madras, About the year 1856 Dr. Brandis bad been nominated 
to the cara of the Burma forests, but in 1862 he was gazetted 
Inspector-General of Forests under the Government of India, 
and about the same time Mr. Dalzell, from Sind, succeeded 
Dr. Gibson in Bombay 

There has been nothing like all this watchful care over the 
forests of Great Britain. Indeed, during Her Majesty’s reign 
soveral of the Royal forests havo been disafforested, although, 
formerly, in England and Scotiand there were nearly a hundred 
of them, Britain, in ancient times, bad its Forest Laws, many 
of them severe, and some even eanguinary, and the existing 
regulations wil) doubtless be scrutinized by the Committees of 
the House of Commons, the first of which assembled under Sir 
John Lubbock as chairman. It may be feared that the Com- 
mittees will discover many encroachments, a general ignorance 
of Forestry, and much neglect, ‘These have arisen in various 

‘ways. Owing to the abundance of coal, the British forests as a 
sotirze of fuel have not been required ; its insnlar position has 
admitted of timber for all consirnetive purposes being largely 
imported ; even its land Propriotors are only now waking up to 
the consciousness that in their neglect of Forestry they have 
been overlooking a considerable source of income, and so, just 
at the close of the last Session, Sir John Lubbock obtained the 
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nomination of a Committee of the House of Commons “to con- 
sider whother, by the estublishment of a forest school, or other- 
wise, our woodlands could be rendered more remunerative.” 

Indian Forestry has taken a wider view than this of its duties 5 
ita chief aims have beon to protect and enlarge the natural forests 
of the country ; to sow the moro valuable ‘Tanta, and to protect 
the clothing of the mountain heights and gleus where rivers 
spring. Difficulty is only met with in replanting on the bared 
plateau of the Central Dekhan. There the cultivators rely 
almost solely on their winter crops of wheat, cotton, maize, and 
pulse, and ‘they out down every tree and shrub to allow tho 
wintry sun to fall with full force on the growing ants, which 
find their moisture in the soil and in the fogs and dews of that 
season. During the past twenty years several writers have been 
suggesting to nglish Yandholders. the desirableness of having 
timber plantations on their estates, but the want of reliable in- 
formation has been hindering action. Alrendy, at tho first few 
sittinge of the Committeo, information had to be sought for 
from persons with Indian experience, and Colonel Michael, C.8.1., 
one of its earliest employés ; Dr. Cleghorn, the first Madras 
Conservator ; aud Mr. Pedder, of the Revenue Department of 
the India Office, have been under examination, But Forostry 
has been a State necessity in all the kingdoms of Continental 
Burope, und India has availed itself of the knowledge of the 
science possessed by other than British subjects. Dr. Brandis, 
for instance, a former head of the Forest Department, and Dr. 
Schlich, its present chief, are, both of them, of other nationali- 
ties, ‘The Indian Conservators have been remarkebly froo from 
illness, The malarious atmosphere in the forestad mountain 
passes and in some of the forests on the plsins had earned for 
them the most evil fame. Nevertheless, all but two of the Con~ 
servators have passed unscathed through the sickly atinosphere, 
and thoy bave all left their mark." Dr. Gibson, between 1837 
and 1846, uncoasingly advised the Bombay Government both to 

rotect and roplant, warning the Government that denudation 
had already led to the drying’ up of springs and to diminished 
moisture in the soil, on which, in tropical countries, so much 
depends ; he showed that timbers and fuel had greatly incrensed 
in price, and he particularly commended planting the thorn’ 
habul trees on alt the bared and arid sites. Several of his 
Reports wore printed, also his Handbook of Indian Forestry, and 
ho and his anocessor, Mr. Dalzell, wore joint authors of Dalzell’s 
Bombay Flora. 

Dr, ian horn’s tours of administrative duty in Madras and 
the Punjab were noteworthy for his valuable suggestions as to 


*# This i not quite corrects althongh men of snarked physical and constitutional 
strength have Leen selected 28 Conservators, severa) of them, and notably Mr. 
Braudis, havo suifered severely from the hard work aud exposure.—[ED,] 
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the protection of seedlings and growing timber, for the most 
economic modes of felling and for removing logs from the forests. 
He strongly denounced the Coomree, or virgin soil cultivation 
of the migratory forest races, as also the herdsmen’s practice of 
firing the jungle to obtain young grass; and he romonstrated 
with the Public Works Departinent on felling valuable timbers 
for purposes for which the wood of very ordinary trees was 
sufficiently serviceable. His periodical reports, his book on 
‘The Forests and Gardens of Southern India, and his Report on 
tho Punjab Himalaya contain much useful information. Dr. 
Brandis, whilst in Burma, printed » catalogue of the timbers 
which he had sent to the Exhibition of 1862, and when he 
became Inspector-Genoral of Forests, his efforls were directed 
to obtaining for tho Department a legal status. He originated 
the throe Forest Acts still in force ; viz.—No, VII. of 1878, 
applicable to India generally, including Bombay ; No. XIX. of 
1881, relating to British Burma; and No. V. of 1882, for 
Madras. Under this logislation the forests are classed (1) as 
Reserved Forests ; (2), Protected and Village Forests ; (3), For- 
‘eats which are private property. It was on his recommendation 
that a School of Forestry was opened at Dehra, and in his time 
Mr. Kurz’s book on The Flore of Burma, ard Mr. Gables 
Timber Trees of India, appeared. “Mr. Dalzell’s principal liter- 
ary labours consisted of his annual reports, but jointly with 
Dr. Gibson ho wrote, also, his Bombay Flora, Colonel Bed- 
dome's tonr of administration in Madras was eminently literary, 
a his Fla Sylotin nd his works on Ferne and Snakes testify. 
Ceylon has bean equall progressive, and though not politically 
forming part of British India, it may be mentioned, as it has a 
Forest Department of its own, und its Flora and Timber Trees 
have beon well described by Dr. Thwaites and Mr. Fergusson. 
In climate and flora it assimilates with the Peninsula, 

It will ho seen from these remarks that the Indian Govern 
ments have been well served by their forest officers, who have 
shown thomsalves to possess much literary and scientific ability ; 
and the time has come for them to do something more for their 
department. It is 50 years since Indian Forestry had a be- 
ginning, in the nomination of Dr. Gibson to the superintendence 
of the Bombay forests, and there is now needed from them one 
hook bringing-their knowledge of the forests and their trees up 
to the present timo, and another as a handbook of Indian For- 
estry, arranged in parts, to admit of the rogions of British India 
being worthily described, ‘The information in Drs. Stowart and 
Cleghomn’s works on the troes of the Punjab Himalaya; in 
Stewart and Brandis’ Forest Mora of NW. andCentral India ; 
in Mr. Kurz’s volumes on the trees of Burma ; in Mr. Gamble's 
Trees of India in the third edition of Surgeon-Genoral Bal- 
four's Timber Trees of India and of Hastern and Southern Asia ; 
and in Colonel Beddome’s Flora Sylvatica, need all to be brought 
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together in compact volumes. The financial results from estab- 
lishing a Forest Department in India justify liberality in making 
ita trees and forests better known, Its revenue has been con- 
tinuously on the increase. ‘Twenty yenrs ago, in 1867-68, the 
gross réceipts were stated at £334,000, but in 1883-84 they 
ammunted to £1,052,180, and the clear profit in that year was 
£403,815, A general and a detailed statement of the 1883-84 
receipts and expenditure are subjoined. 

Already, the evidence given before Sir John Lubhock'’s Com- 
mittee hus furnished valnable information on many points. Mr. 
Pedder (116) says: The destruction of forests was undoubtedly 
serionsly affecting the water supply in many parts of the country, 
and serlonsly affecting the climate.” He adds (118): “There 
are, no donbt, many instances in which it has been strongly 
auspected that the diminution of the water supply of the streams 
has been caused by the cutting down of forests.” "He says (123): 
Ratnagiri, a rice district, lies between the sea and the western 
ghats, and up to the early years of the nineteenth century was 
20 covered by denso forests, that the officers of the Trigonome- 
trical Survey, “in some cases, had to ent a base line at the rate 
of halfa mile a day, for miles through dense forest—whereas 
now the same district has heen almost entirely denuded up to the 
orests of the hills. The hills are now almost a bare sheet of 
rock ; and people have complained, and complained bitterly, of 
the decreasing yield of the rico lind below, which has been 
attributed, ond f believe truly, to the destruction of tho forests, 
which operates, of course, to prevent the water being stored up 
‘on the hill-sides ; it runs away in violent floods instead of flow- 
ing gently over the country.” He further mentions (121) that 
“in the north of the Punjab it has been represented by men 
whoto opinions are of very great weight, that the denudation 
of some of the Himalaya forests has eaused great destruction, 
from the way in which the torrents have washed immense masses 
of sand and stone from the mountains into the plain.” 

Colonel Michael, in his evidence, says: “My own idea is 
that wherever you introdnce a forest, or wherever you havo a 
forest, the rainfall is more eqiable ; it does not come ¥o much 
in fits and starts.” He mentioned that he had “seen a well- 
known perennial stream dried up completely, upon the slo 
of the Nilgiris, undoubtedly from the fact thut the timber 
all uround it had been cut for coffee planting. I can quote a 
partienlar spring near the church at Qotacamand, from which 
most people got their drinking water. Within my memory 
the wood which surrounded that spring was cut down, the 
result being that the spring has disappeared, and there is no 
water there now. I can mention many instances of springs 
being lost from a forest being cut away,” 

On this point Mr. Thisolion Dyer’ says (611): “One cause 
of the unhealthiness of Cyprus is that by the cutting away of 
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the woods, and the munching off of the young shoots by the 
unrestricted feeding of goats” upon the northern hills, every 
drop of water passes to the plain ; the consequence is that this 
Messaria plain in the middle is much moro swampy and male 
arious than it was when the island was flourishing in classical, 
and evan in the middle ages.” He adds (612): “A great deal 
can be done in preserving thé remnants of forosts ; but to re- 
plant a mountain range which has lost its arboreal covoring is 
an excuoling|y costly thing to do, and a difficult thing to do ; 


all that can’ he done is, to preserve the remnants from going 
from had to worse.” 
Great Britain may take lessons from India and do much mora 


than it has hitherto done, and ample information has been 
collected to serve as a guide in further action. Thore is an 
Agricultural College at Cirencester; an Agricultural Society and 
Horticultural Musoum in London. Edinburgh, in 1884, held 
ional Exhibition of Forestry which Great 
sed, and several of the exhibitors have this 
ear been examining well-known woods and plantations, while 
her literature an ample foundation has been laid in the journals 
of those societies, in the writings of Mr. J. CO. Brown and Mr. 
James Brown, and in the many invaluable reports and books by 
Miss Ormerod. The British’ Government will, no doubt, in 
time, taka up this subject, and other Colleges of Agriculture 
y, within the next decade, be established ; but, in the mean 
time, the county town of every part of Great Britain should 
have its own agricultural museum, with samples of its garden, 
field, and forest produce, with specimens of the insects injarious 
to agri-hortieuliure, all of them accurately labelled, and with 
books to refer to. The agriculturists need not wait on Govern- 
mont for this. Whether colleges be opened or no, every county 
shonid have its own museum, to admit of ready references. 
I think that I may speak on’ this point with some confidence. 
T founded the Government Central Museum at Madras, and the 
Mysore Museum at Bangalore, and my. exporisnce enubles mo 
to say that, if they will aid each other by interchanges, most of 
the county towns of this country might have their own useful 
agricultural and forest museums within a year. 


2, Oxford Street, Hyde Park, Epwarp Bazrour. 
20th August, 1885. 
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Iw the hope that somo readers of the “Indian Forester” will 
come forward and help us to solve at least one of the problems 
that are now puzzling us, I send you the few following rough 
and incomplete notes on cutch and its manufacture in Burma. 
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Cutch boilers here recognise four varieties of the cutch tres 
‘Acacia Catechu), distinguished by their bark and the colour of 
¢ heartwood, viz. 
i. Sha-ni, or Red Cutch. : 
Sha-wa, or Yellow Cutch. é 
Sha-nef, or Black ,, ~ 


iit, : 
iv. Sha-bya-kyaumg-mwé, of Blue Cutch. 
Tho first two have'a burk like the tamarind treo, the other 


two have a bark like the htauk-kyan (Jerminalia alata, Kurz). 

Of these four varieties the Red Gntch is considered the best ; 

the cutch manufactured from the Blue Cutch will never “ set” 

by itself, s0 it is always mixed with tho.cutch from ono of the 
other varioties, 

‘The great difficulty that cntch boilers have to contend against 
is that ‘the cutch will not set (or “sleep” as they call it and 
to got over this many expedients have been resorted to, but as 
yet without any great success, 

‘According to its hardness merchants separate manufactored 
eutch into— 

(i). Sha-ma, or hard cutch, which ean be chipped or broken. 

At prosent it is worth about Rs. 40 per 100 viss. 

). Let-lun-ya, or plastio eutch, which can be rolled into a 
ball with tho hands without sticking to them. Pro- 
sent valua Rs, 80 per 100 viss, 

(ii), Pet-tok, or viscous entch. This is usually rolled up in 

large ‘leaves (“pet”) as soon as it is made, and sold 
in this condition. Hence the name. Present value 
Rs, 26 per 100 viss. 

(iv). Kyin-hlaung-hmo-kat, orhmo-kat, Thisia much more 
Zquid then the former, and is pourod into bamboo 
baskets lined with leaves as soon as made, Present 
value Rs. 20 per 100 viss. 

From November to Mobruary in oach soason sha-ma is ale 
most the only cutch turned out, and, except in the districts where 
the Blue Cutch tree is very plentiful, hmo-kat is the excep- 
tion. As the season advances less and less sha-mais turned out, 
‘and unless great care is taken in the cooking and in the selec~ 
tion of suitable trees, one of the inferior kinds will be produced. 
From April to October sha-ma cannot be produced except with 
the greatest trouble and where certain trees are plentiful. 

One of the principal clomonts of success in cutch boiling is 
the presence of what the Rurmans call “ugyi.” These are 
small white specks of Lime (prosumably) deposited in the fibre 
‘of the wood. From trees rich in ugyi sha-ma may be ob- 
tained all the yoar round, hence a cuteh boiler is always on the 
look out for them. He professes to be able to discover them 
at a distance, as ho says that they have a rugged, light grey 
bark like the tamarind, and are usnally found on high ground, 
Having discovered w treo which he supposes to contain ugyi 
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ho blazes it to the heartwood on two sides; at first the ugyi 
ara not discernible, but after 7 or 8 hours they begin to appear, 
and when the cuich boiler re-visits his blazes the following 
morning they ara quite apparent. Ifa dead tree he blazed in 
{similar manner tho ugyi, if present, aro apparent at once, 
According to the position of the ugyi in the section of the 
treo the woods are classed by outch hoilers as follows 


i. Telon-bya, i.e, all over the section, 
fi, Pat-yan, i, ina circle. 


Swé-bauk, i, on one side only. 


Ugyi are mostly found in sha-ni, seldom in sha-wa and 
never in sha-net or sha-bya ; always in the heartwood and never 
in the sapwood. 

Noticing the effect of these ugyi on the cutch and believ- 
ing that the addition of a few handfuls of lime would serve 
the purpose equally well, the cutch brokers some years ago or= 
dered their agents to try the experiment. The colt eutch cer~ 
tainly turned out hard, but the lime was immediately detected 
dy the merchants, and the cutch could not be disposed of at any 

rice, This sooms rather absurd, es it is gonerally supposed 
ere that the English market cannot tell good cutch from bad, 
but the fact remains the same, and no cutch boiler will now add 
lime under any circumstances. I may relate, en passant, that 
for the last three years a gentlenian has been buying pure cutch 
in the district, arid boiling it up again with 25 per cent. of go 
down sweepings. ‘This he sells in the English market, and I 
am informed by the agent of a rival firm that this adulterat~ 
ed stuff fetches as high rates in the home market as the best 
cutch that can be shipped from Burma, 

I had received information that in Upper Burma it was cus- 
tomary to mix the ordinary cutch with certain proportions of 
cutch made from trees other than the acacia, both for improy~ 
ing the colour of, and giving hardness to, the ontch ; the twa 

wrineipal trees being the than-bin (Bignonia ?) and hiauk-kyan- 
in (Terminalia alala, Kurz). Loblained the services of an 
old cutch boiler from’ Upper Burma, and eent Ranger Moung 
P&, who has been trainod at Dehra Diin, out with him to enrry 
on’ somo experiments. The than-sha (ie. the cutch made 
from the than-bin) had been described to me as being of 2 beau~ 
tiful golden yellow and always hard, but the than-sha that 
was obtained in these experiments was of a deep claret colour, 
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and intermediary between pet-tok and let-lun-ya as regards 
its consistency ; this than-sha was made in the usual way, except 
that the bark ‘of the treo was used instead of the heartwood. 
Yor the same quantity of material ono-third more cutch was 
obiained than from the ordinary eutch wood. Great trouble 
was experienced in the boiling’ to prevent the liquid boiling 
over ; moreover, it gave off a vapour which had a most intox- 
jeating effect on the cutch boilers, and occasioned loss of ap- 
petite and general debility for a time, Tho cutch that was ob- 
tained was afterwards hoiled with the ordinary “hmo-kat” in 
the proportions of + than-sha to $ hmo-kat, and the result was 
a good coloured pet-tok cutch, worth about Its, 25 per 100 viss 5 
‘equal proportions of than-sha and hmo-kat, gave almost the sama 
result. They say that when adding the Than in Upper Burma 
in order to obtain n good colour large handful of the Than 
bark is placed at the bottom of cach chatty, which is then filled 
up:with chips of acacia in the usual manner. 

But a very small quantity of pure than-sha finds its way into 
the market 5 it is sold at the samo rate as the ordinary pet-tok. 

Another set of experiments were carried out-with the htauk- 
kyan-bin (Terminalia alata), but with no greatet success. I had 
been informed that the heartwood of this tree was used to make 
the eutch, but the Upper Burman declared that this was an error, 
and that the powdered hark only was used. Some of this bark 
is extremely rich in ugyi, Moung Pé first tried to obtain a 
cute by boiling theark as in the ease of the than-bin, but ho 
could only get a thickish red liquid, which, when boiled up with 
Tino-kat, made no difference to the hardness of the product. 
Some of the bark was then powdered and boiled up with hmo~ 
kat, which had tho effect of hardening the cuich up to pet-tok, 
but’ owing to its having lost its transparency its market value 
was not inereased, I intend to try and obtain cutch from tho 
heartwood of the htauk-kyan on a future occasion. 

These few experiments, incomplete as they are, would lead us 
to suppose that both the than-bin and the htauk-kyan-bin are 
richer in some salt than the sha-bin (eutch tree), and that this salt 
hasa marked effect on the hardness of the entch produced, Pore 
sonally I felt convinced that a series of chemical analyses careful 
ly carried out and extended over all seasons of the year would 
show us that soft cutch can be hardened by the addition of one or 
more simple salts, and Mr. Popert has promised to try and ar 
range with Dr, Romanis, the Government Analyst in Rangoon, to 
have snch a series of analyses carried out. In the mean time 
if any one would kindly suggest any experiments likely to lead to 
the solving of this problem I shall only be too glad to try them. 
T have specimens of all the materials used in the above experi 
ments, as well as specimens of the results obtained, and if any of 
your readers would care to have samples I will willingly for 
‘ward them. 


gotting over the difficulty. 
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Perhaps some Forest officer in India will kindly inform us, 
throngh your qolumns, whether they experience the same diffi- 
oulty in getting the cutch to set, and if they know of any way of 
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¢ SAL TIMBER Iw THE GARO HILLS. 


‘Wa havo received the following statement of the dimensions 
of a4] treos in the Dambu forest in the Garo hills and of their 
yisld in moire gauge slopers, Tt i probable that exeopt in the 
Sentral Provinces and a few remote forests in Kumaon and 
Nepal, that sil trees of the above dimensions are no longer to 
be found in India :— 


‘Trees, Girths 4 from base. 

845 between 6’ and 7"; 

279 - 7, 8 

14 ” x, 9% : 
85 ” 9’ ,, 10°| Very few hollow trees, not more 
35 n 10’ ,, 11’{ than six or seven altogether. 
8 Es ay, 12 
6 ” 12, 18° 
1 i 1) 5 

Total, 900 4 


“Average number of 6} feet loge to each tree (10). 
Produce of metre gauge (64’ x 8” x 44") sloepere from 10 trees 


Good 
‘Tree, Girth, sleepers. Rejected, 
yt 1 3° 181 11 
1 Bb” 106 é 
1 8" 2° 4 Bent tree and bad 
1 a 88 wood, 
1 10° 0” of 
1 y or 57 
8’ 0° o4 
1 6 2" 83 
1 638 36 2 * 
1 20’ 0" 62 4 
Total, 748. Bt ‘i 


Average 74°8 sleepers per tree, Of course theso aro large girths, 
The Dambu forest, which was discovered hy the Editor in 1880, 
and described in the ‘Indian Forester,” has lately been worked 
by a firm who agreed to pay the Assam Government Rs. 20 per 
treo, but owing to the difficulties of export and labor, tho work 
has proved very unprofitable, in spite of the magnificent dimen- 
Hons of the séf treos, and the splendid quality of the timber 
2 
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THE RE-AFFORESTING OF WASTER LANDS IN IRE- 
LAND, AND THE APPLICATION OF FORESTRY TO 
THE REMEDY OF THE DESTRUCTIVE TOR- 
RENTS AND FLOODS OF THE CATCHMENT 
BASINS OF THE CHIEF RIVERS 

, OF IRELAND. 


By D. Howsrz, Forest Conservator, Copenhagen.* 


Tan reclamation of the waste lands in Ircland has recently oc= 
cupied the attention of Parliament and Dr, R. 8. D. Lyons, 
Member for Dublin, hes specially taken up the matter. At bis 
request Mr, D. Howitz, an officer of the Danish Forest Depart- 
ment, visited Ireland, and examined the most denuded portions 
of tho eduntry whore reboisoment operations are most urgently 
nesded, and ‘especially the Tough Neagh catcment basin, 
where the Government have already undertakén a series of 
engineering works to stop the periodical inundations, to which 
the country below is subject. Some plan for re-wooding the 
surrounding highlands and slopes is required, by which tho 
present annual recurrence of suddon and disastrous floods may 

e checked, a perennial supply of water secured for the streams 
40 as to render them navigable throughout the year, and the 
formation bf malarious swamps prevented, objects which, in the 
opinion of Mr. Howitz, no amount of the most skilled engineer- 
ing will be able to accomplish. _ If the re-afforestation of a com- 
paratively small atea is succossfully carried out, the great bene- 
fits derived therefrom will be practically demonstrated to the 
country, and the, work will, we may hope, he at once taken up 
with onthusiasm in every other locality which now suffers from 
the absence of forest. 

Mr. Howite begin by referring to France, Switzerland, 
Spain, Sicily and other countries in which the work of re-wood- 
ing denuded hillsides and planting up bare swampy tracts has 
heen pursued with more or less vigour and tha beneficial re- 
sults derived from the operation thoroughly recognised, ‘To 
France is due the glory of having tzken tho load and set, tho 
example to the rest of the world. The forest rules framed by 
the French Goverament for the reboisement of the Alps and 
those drawn up, on the model of the French rules, hy the Swiss 
are recommended to the consideration of Parliament. 

Tn Ireland the hills have once been clothed with forest of 
valuable timber trees, remains of which are to be found every- 
where in the bogs, whereas in the Alps, the Pyrenees and the 


® Aftor the very remarkable paper on the same subject by Dr. Beblich and 

rinted in a former wort notice of this able report, which was presented 

fare the House of Conimons, and is also referred to by Dr, Seblich, will not Le 
‘uninteresting, 
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Ardennes and in Auvorgtio only the less valuable and hardy 
trees can ho grown, ‘Then again the shorter carriage to the sen 
and tho proximity of England, tho largest importar-ef wood in 
the world, givos to the proposed works in Ireland a yustly moro 
favourable financial aspect, During the period of sevon years 
closing with 1878, the average annual importation of wood into 
England was 290,000,000 oubie fect, and excooded the collective 
importation of France, Germany, the United States of America, 
Holland, Belgium, Denmark and Spain by 91,000,000 enbie 
fect. Of the wood taken by England from foreign countries 36 
per cent. consists of building timber of large dimensions, 55 
per cent of hoards and scantlings, and 5 por cont. of coopers! 
Ww 


The Norwegian forests have ceased to export, and the quality 
of Swedish timber is delerivrating every year, as the necessity 
for meeting the demand by cutting young, immature and in~ 
ferior forest is increasing. Germany can’ scarcely supply ita 
own markets, and the exportation of timber from the Baltic will 
soon cease altogether. The capabilities of the “ virgin forests” 
of Russia havo been much exaggerated, Thus the timber sup- 
ply of England is already an urgent question, and the Irish pro- 
ducer of the ordinary market-classes of timber, with the great 
facilities of transport be ‘will command, will be able to demand 
his own price and consult his sole convenience in, felling and 
putting his wood into the market. : 

The greatly incrensed demand for telegraph poles, sleepers, 
Pit-props, &c., &e., for which pine wood is chiefly used, indicates 
at once the species of trees to employ in the afforestation of the 
waste lands, Tho pines und other conifers are very rapid grow- 
erg, and tho climate and soil of Ireland are eminently suited for 
their productio 

Of the 20 million acres which constitute the area of Treland, 
about one-quarter is well snited for foreet, and this proportion 
of forest to other land is not at all iva high for that country. 
All the ranges and hogs, all the barren and desolate coast Innds, 
and a great many of the very poor grass lands, are natural forest 
Innd, and should be mainiained and treated as such. Many 
hundreds of thousands of acres do not yield 6d. per aero por an~ 
num, and actually the greater portion of the 5 million acres do 
not pay even 1d. There are large areas of grass land and many 
fenced paddocks on the ranges, where the heather and the bracken 
are so abundant, and rocks and stones cover the ground to such 
an extent, that the rent per acre is not more than fram Le. to 2s. 

Mr. Howitz shows how under forest the net income would be 
at least £1 por acre per annum. He puts down the first cost 
of establishing « pine plantation ovor 100,000 acres at £4 per 
sore, or £400,000 in all, This sum at 4 por cent, compound 
interest, together with cost of superintendence, roads, mainten- 
ance, &e., comes up to roughly £2,000,000 at the end of 30 
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ben: 
years, when the plantation would be worth all round at lonst 
£50 per acre, exclnsive of tho thinnings and other small pro- 
duce that may be obtainod during this interval of 30 years. 
Tins the net roturn would he at least £1 per aere per annum. 
Mr. Howitz considers that the actual cost would prove to be 
25 per cent. lesa than his estimate, and that the returns would, 
therefore, be probably nearer £2 por acre per annum, 

Mr. Howitz anticipates no groat difficulties in raising new 
Torests anywhero in Ireland, Even the outer storm-beaten belts 
must ultimately become thoroughly established, In less then 
half a century’ the now bare hills would be covered with valu 
able forest, and through the protecting influence of this forest 
growth, the present meagre pastures and barren fislds. would 
ccome fortile meadows and smiling expanses of rich cultivation. 

The effect would be a prosperous, contented population.” No 
amount of more legislation without ‘the reclamation of the waste 
lands by meane of forost planting will ever pacify that unhappy 
couniry. The question of re-aiforesting these bare wastes is 
thus a question of life or death to the Lrish, Every year of 
delay in undertaking it will make the task more difficult with 
the rapidly increasing deterioration of the soil both of the waste 
areas and of tho adjoining fields, which are immediately depen 
dent on them for their fertility. 

The question now is how to commence and carry onta scheme 
of re-afforestation which will suecced and be taken up without 
clashing against, vested interests and raising n storm of opposi- 
tion. "Mr, Howite estimates thnt the total aron in which a Segine 
ning must at once be made amounis to about 4,000,000 acres, 
comprising the basins of the Shannon, Lough Neagh, Black- 
water and Barrow, a few smaller basins and a long tract in the 
shape of a horseshoe stretching from the north through the 
western districts to the south-west. 

As the treatment of these various areas must be very similar, 
Mr. Howitz, as snid before, devoted his attention specially to 
the Lough Neagh basin, the second both in size and importance. 
Tho area of that basin is just over 2,200 square miles, of which 
ahout 18 per cont, or 400 square miles (256,000 acres) aro fit 
for forest culture, although only about 100,000 acres are at pro~ 
sent available, The fall of the ground is only 9 inches in the 
milo, which ie not sufficient to carry off heavy rain, ‘The average 
annual rainfall js 86 inches, of which as many as 21 inches may 
come down within 4 months, and often as much as 1 inch in 24 
hours. The skilful onginecring works already executed in this 
basin will, Mr. Howits is convinced, never he able to prevent 
ultimate disaster or fully dispose of the flood-waters. Indeed, no 
amount of engineering, he adds, will ever be able to do it. 

The real obstacle, the denudation of the slopes and ridges of 
the whole catchment arca of the basin, must be removed before 
any reat and lasting good enn be done, as has been amply demon- 
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strated by experience in the valley of the Rhone and other rivers, 
where gigantic and expensive engineering works have utterly 
filed to stem the mountain torrents or prevent them from cgrry= 
ing devastation into the valleys and plains below. There the 
re-wooding of the great mountain slopes in the catchment area is 
hoing prosecuted with all tho skill of science, the energy of devo 
tion “and the liberality of far-scoing statesmanship, undor the 
most difficult and discouraging circumstances—extremes of tem- 
perature, sudden and heavy rains, long and severe droughts, 
und almost total absence of soil. ‘The slopes have heen so long 
denuded of trees and shrubs that the rain and snow have 
washed and carried away every vestige of fertile earth, leaving 
only a small quantity of it in crevices and on narrow ledges. 
Such a oatastrophe should be conjured away in time in Ireland, 
but it must surely occur, if the work of re-afforestation is not 
taken in hand before long. 

The diffioulties in those countries, both physical and climatios 
are 80 entormons in comparison with those to be encotmtered in 
Ireland, with its island climate, the proximity of great ocoan 
currents, including tho gulf stream, the ubundance of vegetable 
mouid to plant in, and the favourable geological structure, that 
it would be extremely unwise to delay the work until some of 
these natural advantages had disappeared. 

Mr. Howitz then goos on to formulate his suggestions for 
work. Ho advises (Ds that the recafforeiation of the 100,000 
acros available in the Lough Neagh basin should be at once 
taken in hand, and carried out independently of work in any 
othor area; (2), that plans for the treatment of the Shannon and 
other basins should be propared ; and (2), that experimental 
plantations should be started in the more difficult highlands and 
const areas of Donegal, Leitrim, Sligo, Mayo, Galway, Claro and 
Kerry, temporary nnrsories being used, and ‘the time’ for plant- 
ing, ‘owing to the sudden changes of the Irish weather, bei 
loft to the discretion of the local agents. In making the above 
proposals, he discusses in a’ protty full manner the general rules 
to he observed in sowing and planting and in the establishment 
of nurseries. Ho considers that 100,009 acres may be com- 

letely ro-nfforested avery year, requiring from three to four - 
Rimidved million plants. to State initiative he would add pri- 
vate onterprise by encournging private planting by means of 
loans of money. 

As regards the agency by which the work should be carried 
out and controlled, he suggests the Appointraeat of a standing 
Forestry Committeo, with a qualified Forest officer as Secretary 
and head quarters at Dublin. 

Shottld the mensnres sketched ont. hy Mr. Howitz be carried 
out, whether the Home Hule and Land Purchase bills be pass- 
ed or not, Iroland will soon once more hecome the Emerald 
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Isle with a contented and prospdrous peasantry as fine as any 
in tho world, = |e 


TIMBER IN NEW ZEALAND? 


In is satisfuctory to note that the Government of New Zealand is 
taking steps for the preservation of the pine forests of that coun- 
try from the hands of lumberors and sawyers. Few countries 
have forests of such rich variety or so easily accessible, and the 
injury caused by indiscriminate cutting has not yet attained 
any extensive proportions. There is, therefore, a wide field for 
sciehtific forestry in New Zealand, a fact of which the colonists 
themselves seem to be ‘aware. ‘Timber is largely consumed lo- 
cally for building and railway purposes. There is growing up 
also an export trade to Australia, where timber is in strong 
demand, which only requires the opening up of harbours on the 
wrest ones! of Now Yoaland to grow to very large proportions. 
The South Island forests are more extensive and important 
than those of the North Island, and generally produce better 
timher, It is proposed in this papor to givo a brief account of 
the forests of the colony, taking them by Provinces and begin 
ping from the south. 
outhland, the position of which is sufficiently described by its 
name, produces the red pine, black pine, white pine, silver boech 
and a fow other varieties. The red pine, which is said to be of 
unusually fine quality, straight-grained, close and silky, is the 
tree most largely converted into timhor. Toes 8 feet and 4 feet 
in dinmetor aré often found, but the average diameter is from 
1} fect to 2} fect, and troes of this size produce timber 30 feet 
to 40 feet in Jength. The white pine is also worked wherever 
found, and the silver beech is used largely in the Longwood 
Range. Ironwood is found in somé abundance, but on account 
of its grent woight is little used. Nearly all the timber cutting 
is done in snw-mills erected in the forests, with tramways lai 
down on which to bring the logs to tho mill, The output of 
* the Southland mills is estimated at 25,000,000 superficial feet of 
inch thickness por annum, most of which is carried to the mar- 
ket over the ,Southland Railways, A royalty of 8d. per 100 
superficial foot is the sum demanded by Government on leases 
to saw millers ; but the system of checking the outturn is de- 
feotive, and it is believed that large frauds have taken place. 
Tho saw mills are mostly worked by steam, and are fitted up 
with all the newest machinery. "Timnbor can be delivered on the 
railway for about 40, por 100 suporficial feet. In Southland 
out of'a total forest area of some 850,000 acres, not more than 


* Mont, of the information contained in this article fe derived from # Report 
of Prof, Kirk, F.LS,, to the Governmient of New Zealanil, 1885, 
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35,000 acres have been attached hy the saw mills, and there 
still remain some 200,000 acres of adoessible virgin forest, the 
remainder of the forest area being either mountainous or too 
poor to be worked with profit. 

North and east of Southland lies the province of Otago, with 
a coast line on the east of the island some 400 miles in length. 
The forest aroa is estimated at ahout 3,000,000 acres, of which at 
Jeast 1,000,000 acres are of really good quality and easily accossi- 
ble. The Dunton forest is a magnificent tract of 200,000 
acres covered with the mountain beech (Fagus Cliffortoides) and 
tooth-leaved beech (Fagua fusca). From the latter splendid 
timber is obtained, the trunks often exceading 60 feet in longth 
and squaring 26’ x 26’. Trunks 62 feat in length have been 
split into posts and rails without a single foot of waste ; and the 
timber is oxceedingly hurd und duruble, In the Dunton forest 
there are blocks 6 or 8 miles square, of which three-fourths are 
covered by fine trees of these dimensions. The Dean forest is 
of larger extent, and produces silver beech (Fagus Menziesit) and 
all the various pines. Black pines sqnaring 80" x 30” are not 
uncommon, and many have a curiously fluted grain which makes 
thom very valuable for cabinet work. Another enormous area 
is covered by the Catlin River forest, which lies on the south- 
east corner of the island, and abounds in pines of all kinds 
and many fine blocks of ironwood. Indiscriminate licenses 
caused much damage to this forest in tho early days of tho 
colony, but the loss is now being repaired. It was then the 
custom to give for £5 a year a license empowering the holder 
to cut wherever he pleased and in whatever quantities, 2 system 
well calculated to ruin the forest completely. But fortunately 
the timber trade in this part has for some years been slack on 
aceount of the absence of the railways which have largely stime- 
lated trade elsewhere ; and natural reproduction bas gone fur 
towards filing up tho gaps caused Ly reckless eutting down. 
The beautiful lukes of Wakalipu and Wanaka havo suffered in 
a similar manner. Formerly their banks were covered with 
myrtle, olearia, veronica and palmlilies, and the scenery was 
of exquisite loveliness. Now in many parts the hill-sides aro 
charred and bare ; firewood cutters make havoc wherever they 
choose to go, and the grace and beauty of nature are replaced 
by stumps und ashes left by English squatters, 

Westland, which lies on the maritime slopes of the Southern 
Alps, contains some 2,000,000 acres of first class forest, and 
600,000 aeras of serab and jungle, Tho Westland forests contain 
finer pines than are found anywhere else in New Zealand. The 
red and yellow silvor pines (Dacrydium Westlandicum and D. in 
termedium) flourish in large numbers, and produce timber of 
great size and durability. "Theso forasts are also remarkable for 
their mountainous and’ picturesque beauty. The belts of pine 
and totara ave succeeded by ironwood (Metrosideros tucide) and 
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cedar (Libocedrus Bidwillii), varied by the native lilac (Quin- 
binia serrata) and the tga trea (Leptospermum ericoides) and 
many ornamental shrubs. The Westland timber trade employs 
numerous well fitted saw-mills where timber of the finest quality 
is produced. But the trade has for some time declined owing 
to the absence of railways, and the corresponding rise in the 
Southland timber industry. ‘It is hoped that when the West 
Coast Railway is constructed the Westland timber trade will 
again flourish, to bo furthor stimulated by export of timber from 
the western harbours to Australia, 

The Provincial district of Canterbury has a comparatively 
small area of available timber forests, and much has been cut 
away by the ubiquitous suw-millers. In the Makarora valley 
is a large area of silyor beech of excellent quality, the wood 
being capable of being split into shingles with the greutest ease 5 
and practically it is the only timber used locally, although on 
the higher slopes cedar and ironwood abound. Another forest, 
on Oxford hill, consists almost wholly of the entire-leayed beech 
(Fagus solandri) with trunks 80 fect to 70 feet in length, and 
squaring from 18” x 18” to 36% x 36". This timber when 
mature is very durable, making sleepers and fencing of good 
quality, In Canterbury Government land is told at £2 an 
acre including timber, and licenses for timber eutting are not 

iven. Tt is difficult to see why such a one-eided arrangement 

as been adopted by the Government, seeing that the available 
timber area in this province is of limited extent, and the timber 
by itself is often worth as much as £15 an acre. 

In the districts of Nelson and Marlborough there are many 
fine forests similar to those already described. Much damage 
has been done by indiscriminate ‘cutting, the direct result of 
the extraordinary licensing system which prevails. It is the 
custom to allow wills to be ‘worked on payment of a royally 
to Government of 6d. per 100 superfoia feat. But, the mea- 
surement is left. entirely to the contractor, who sends in his 
returns only onco in six months, and is subject to no sort of 
supervision. It is the common custom to measure logs at the 
small end only, a fact of which every one concerned is aware ; 
and yet the Government takes no steps towards protecting its 
own ‘interests, The annual amount actually received by the 
Crown as royalty in the district of Marlborough does not oxeeed 
£390; and’ yeé the outturn of timber is estimated at some 
8,500,000 snperficial fect, a quantity which with proper super- 
vision should bring in a return to Government of at least £2,000 
a year, 

The forests of the North Island, though not so extensive as 
those of the South Island, aro still numerous and very valuable, 
All the pines and beeches abound, and the North Island Central 
Railway runs through some of tho best tracts of timber-produc- 
ing country. In Auckland very fine forests of kauri exist, the 
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trees boing of magnificent size and proportions, Clear straight 
trunks 50 feet to 60 feet high at the first branch, and from 4 Bet 
to 8 fost in diameter may be seen growing togethor rank after 
rank. The timber of the Kauri is of the finest quality, combining 
voat strength and durability with a compact and ailky grain 
Tho best kauri forests are situated on broken ground where the 
forest tramways 80 commonly used in the level country of the 
South Island cannot be constructed. Logs ara therefore general- 
floated to the eaw-mills on the numerous creeks and rivers. 
‘or the conveyance of timber ont at a distance from the water, 
“ rolling roads” or broad inclined tracks 30 feet or 40 feet wide 
are made, Every advantage is taken of the natural slope of the 
round, stamps are cleared out and holléws filed up. ‘he logs, 
cross-cut into suitable lengths, are foreed along by means of 
“timber jacks,” which tho bushmen uso with groat dexterity, 
moving the largest logs with great accuracy and speed. Where 
the logs are large and the stream small, it is often necessary to 
build dams at considerable expense, in order to obtain. a. proper 
depth of water. Boards are turned out at the saw-mills ata 
price of abont 10s. per 100 superficial feet. Doors and window 
sashes aro largely manufactured in tho district of Auckland, 
kauri being the timber chiefly used. The Auckland sew- 
mills are said to ha among the best in the world. All the 
best machinery is adopted, and the newest improvements are 
made use of. ‘But the kauri forests cannot long stand the 
sent incessant felling, which, it is calculated, will work them 
out entirely in the course of 15 or 20 years. No system 
of conservation has yet been introduced, but of its need’ there 
can be no doubt. The Government of Now Zealand will be 
acting wisely if it introduces at an early date some scientific 
and effectual means of preserving and maintaining the exceed- 
ingly valuable forests which it possesses. The question is com- 
plicated by no pressure of population or demand for grazing as 
in India, and as far as can be judged requires very simple le- 
gislative action. It would seom that thore is a good opening 
in New Zealand for Forest officers of training and experiance, 
Any one going there from India would find a climate of ideal 
excellence, exquisite sconery, and @ society above the average, 
but no shooting or shikar, there being few birds and no wild 
animals but pigs and rats, 
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FOREST ORGANIZATION FOR BEGINNERS, 
(Continued from page 244), 
CHAPTER V. 
Connective FuRTi@R Statistics: Formutarina Rusvira, 


While the forest is being explored in the manner described 
in tho last Chapter, notes should be made regarding the fu- 
ture treatment of each group or compartment. Not that it 
is necessary to carry out the viows expressed in the notes as 
to the future management of any particular group, as modifica- * 
tions may have to be made when the group comes to be treated 
as part of a series," but in order to get.a basis on which to form 
. _ a genoral plan of operations. Particulars to notice are, for in- 

*  atance, tho advisability of a change of species, owing to bad 

growth of the standing stock, or to other reasons: the hest 
® — mode of regenerating groups or re-stocking blanks and wastes : 
improvements which appear mocosanry in regard to roads, rides, 
young growth (stopping, thinning, &c.), drainage, and so forth. 
Statistics of prices of all descriptions of principal and minor 
produce should also bo collected, and inquiry ro into the r= 
quirements of the population in tho vicinity of the forest and its 
righta, or privileges, to take reduce free, or on payment of 
royalties, together with a brief history of the forest, including a 
statement of the tenure of the owner, of the rights of others, and 
of its past treatment. A note should also be made of any Iands 
- of othors, cither inside, or outside, the forest, which it would be 
desirable to acquiro for forest purposes by exchange or purchase. 
In a forest which is being organized for the first fime, it will 
not often be possible to give returns of the past yields of groups 
separately, but rocords of the yield of tho whole forest in timber, 


© When a nnmber of groups aro worked in connection with each other, #0 a 
to make up the annual yield daring the whole revolation, they aro anid to’consti- 
tnto a series. 
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firewood, (thinnings separately,) and minor produce for several 
years back will often be available, together with the receipts and 
exponditure. It will thon be possible to fix with more or loss 
ceriainty the average gross and nett value of the standard unit 
of mensnre for each species and for each description of produce = 
the most usefat kinds to grow + the host rovolution fo adopt: and 
the quantity of material which can be disposed of yearly. 

Other points to observe aro :—The principal markets, roads, or 
other means of transport (railways, rivers). Large industrial 
undertakings demanding a constant supply ‘of produce, such a8 
paper and sawmills, mining and smelting-works ; price of labour, 
and whether it is abundant or difficult to procure when required ; 
nature, frequenoy or comparative absence, of forest crime ; the 
temporary and permanent staff required to guard the forest and 
to carry ont forest operations, Any other useful information 
likely to affoct tho working of the forest should be noted, and in 
any oase in which improvements seem possible suggestions should 
be made accordingly. 

The more important data should be schoduled in the following 
statements :— ; 

1, Statement of Arta, 

2. Statement of Groups. 

3. Statement of Age-Classes. 

4. Statement of Boundary-Marks. ‘ 


1.—Sraremenr or Anna. 


This may be drawn up in the following form :— : 


Detailed Statement of Avea of Kodati Range, consisting of 12008-05 
‘crea, of which 11200°55 are forest-land, and 802'B roads, rides, 
ponds, or unculturable waste: 1886, 


Total, Remarks, 


us| 3 
Locality. i : 


Vnenltarable land. 


Pond. 


Particulars of groups in the first series of the Nandi beat of the Kodali Rasige, Pundra Division, in 1886. 


‘Comranmumnt No.1. 
Quay, | 
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2.—Statement of Groups. 

The preceding form, (p. 289,) which is similar to that given at 
page 2,” may bo used in this case for series subject to the method 
of rogular cuttings (eee p. 3%), at least one page being given to 
each compartment. The unstocked area (aken ‘up by rides, &e.) 
may bo stated ut the beginning or end. It will seldom bo necos- 
sary to give tho contents of young groups, or those which aro nob 
likely to bo exploited during the first period or two. This mat- 
ter will depend in a great measure on the system of management 
adopted, as we shall seo further on when examining the methods 
for determining tho annual yield. 

This form naturally requires modification in the case of forest 
treated by tho primitive method, or the overwood of stored cop 
pico, In the former case, the columns for the quality-classes 
and age-classes of groups will disappear, and, instead of the 
‘oubic contents of the whole group, those of superior dinmeter- 
classes will generally have to suffice. Tho increment-column 
should show tho increment per cent. for each superior diamoter- 
cless, and a column may bo added showing the estimated num- 
ber of stems in each such class. Similar alterations are evident- 
ly advisablo in the caso of overwood in stored coppi 


8.—Srarement or Acs-Ciasses, 
Tho object of this statemont is to show at a glande the area 


— ovenpied by each age-class of mixed and wnmixpd groupe. 


Thore should be a separate statement for each sories bf a range. 
‘Tho quality-classos of groups should also be stated. 

‘The following form is suitable for saries subjech to the mo~ 
thod of regular cuttings; for other systems, dinmfetor-classes 
may have to bo substituted for ago-classes, and the| number of 
trees, or cubic fect, for tho acreage. 


‘Statement showing the Age-Classes of oe First Seriea of Kodali Range 
in 1886. 


1568] 185| 4. | 2614} 2510] 575 


= Sannary No, of * Forester,” 1886, 
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4,—Sratemmnt of Bounpary-Mangs. = 
Besides being shown on the map, it is well to have a rogistor 
of boundary-marks, so that, in the vent of any Aisappeating, 
the exact position in which they should bo may bo casily found. 
‘Tho following form includes ali the data which it is desirable 
to have recorded, but, of course, it will often be impossible to 
keep so complete a statement. 


Statement of Boundury-Marks in Kodali Range in 1886, 


and left facing 
Yard, inwarda, 


Moots the 
stream, 


Btone | 15045 76° 31" { 


i | On edge of 
do, 20030 105° 10’ meadow. 
&e, 


Tt will often be possible to schodulo othor important matters, 
such as the past annual yields and averago prices of different 
kinds of produce, which aro moro ensily oxamined in concise 
form, 


SECTION IV,—DETERMINATION OF YIELD. 


Caapren VL_—DETERMINATION OF THE YIELD OF FORESTS RE- 
GENERATED BY THE METHOD OF REGULAR CUTTINGS.* 


In largo forests, tho ultimate object’ to be attained is the an- ” 


nual cutting of a tolerably uniform quantity of material of the 
most useful descriptions, combined with a good sequence of cut~ 
tings in each block, a term which is used to denote tho parts of 
a forost lying between any two main-rides, or their substitutes. 
A Bood sequence of cuttings is that in which the ago-classes in 
a bl 


fock follow oach other in order of age, tho youngest groups ; 


boing, at the beginning of the revolution, at thé end from which 
storia aro mostly to be foared, and the oldest ab the opposite 


©The term regular cutting is hero nsed in the sense in which it ix defined at 
page @ (aunary No.) Iie essential to note this, 
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end, By this arrangetnent, when the oldest groups, or portions 
of them, are cut away, the trees left standing—which, if they have 
grown up in thickish cover, are sure to be weakly-rooted—are 
not suddenly exposed to the full force of the most dangerous 
winds; they are protected by the groups in tho block lying in 
front of them, The young growth and the isolated mother-trees 
in groups naturally rogenerated are also sheltered for some time 
by the ‘rest in front of them, In very drrogular forest, « good 
sequence of age-classes cannot always be atiained in one revolu- 
tion, nor the cutting of an even tolerably-uniform quantity of 
material, but it is gonerally possible at least to prepare the way, 
without much loss, for the gradual attainment of these ends. 
The principal methods of determining the anaual yield are :— 

1, The method of equal annual areas. 

2 The method of periodic aroas. 

3, Harlig’s method. 

4, Tho combined method. 


1, Mammon ov 2qvaL ANNUAL ARRAS. 


Thia affords the simplest means of fxing the annual coupe 
the area of which is found by dividing the area of tho serios by 
the number of years in the revolution. If the area of a scries 
ds 1,000 acres and the revolution 50 years, the area of the yearly 
coupe would be 1000 + 50 = 20 acres, and if each coupe bo 
re-stocked immediately after a cutting, there will evidently 
bo a sustained yield aftor the first revolution, provided that the 
station is of uniform quality and that nothing arises to disturb 
the regular sequence of coupes, 

If, however, tho station is not of uniform quality, the yield 
may vary consileraby, especially in forests aubject to long 
evolutions, and for this reason “the method of proportiona 
coupes is somtimes adopted + that's, tho area of the coupe is 
made inversely proportional to its relative yield. 

Supposing, for example, that we have a series stocked with 
coppice, and consisting of the following compartments, and that 
the revolution is 30 years. 

Compartment 1, of 50 acres, capable, it is estimated, of yicld- 
ing in the 80th year 2,550 cubic foot per aore. 

Jompartment 2, of 65 acres, capable of yielding 2,040 cubic 
fea in tho BOE yar. fe : 

lompartmont 8, of 45 aoros, capable of yielding 1,730 cubic 
fect in the 30th your. Paivicaa aig 

‘We would then havo a total production during a revolution of 


From No.1, ... wt 60 x 2,550 = 127,500 feet. 


From No. 2, te G5 x 2,040 = 182,600 ,, 
From No.8, ..: «45% 1,780 = 77,850 ,, 
Total, .. 837,950, 
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The moan yearly production would, therefore, be for a com- 
plete serios 
887050 _ 31,265 cubic fect, 
and the siza of @ coupa wanld he in 
11205 


Compartment 1, «+ + pggy == FAL acres. 
11265, 
a Qo Hy FOE 
11265 
» Bn oe Tp = OGL on 


Anothor method is to make the area of the coupe inversely 
proportional to tho estimated relativo quality of the station, 

in the ubove exainple, for instance, if the quality of the best 
station, say No. 2, is taken as a standard of ontparizon, and 
represented by unity, of No. 1 by “9, and of No, 8 by “7, wo 
should havo 


@5 acres giving each the full yield of 66 standard acres. 
50 ig *8 of the full yield, 
or the equivalent of only". 45 ys 
ving °7 of tho full yiotd, 
or the equivalent of only’... 81 


45 


Total equivalent to... IMS 7“ 


For,» revattion of 30 zoors tho coupe must, therefore, be 
equal to a standard coupe ol 
UES = 4:72 actos, 
and in No. 1 compartment the size of the coupe would be 
a = 5-24 acres; 


in No.2 compartment “Ua 472 


and in No.8 compartmoni “2? = 674° ,, 


Supposing the data of the estimate to be correct, the former 
method would give a uniform yield during the revolution, but 
would not bring ahant the ideal state at tho end. This objeot 
would be attained by the Intter method at the cost of more or 
Joss irregular yields during the revolution. ‘The plan, however, 
which is usually adopted, nd which answers all practical pur 


poses in coppice-forest, is to consider the yearly coupe equal to 
A, the cuttings in that case can be equalised, if necessary, by 
taking a little more hero or a little less there, when it is found 
that the yield is above or below the average. 

The arinual coupes ara sometimes marked off on the map, and 
are demarcated on the ground by means of stones, or other 
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boundary-marks ; but, for the following reasons, it is bottor not 


todoso. (1), if tho demarcation is eatried out in the forest, and 
any alicrations are subsoquontly made in the area of the series, 
tho original demareation will no longer hold good ; (2), if the 
productive power of the station varios considerably ang coupe, 
it may bo desirable to compensafo for such variations from 
fimo io time by exploiting n somewhat larger, ox tmalor, aren 
than tho normal, according to circumstances ; but this could not 
be done if each annual coupo wore marked off beforohand ; (3), 
the exponse ; (4), it prevents any change in the length of the 
revolution. 

This method of detormining tho annual yield ean only bo ere 
ployed in the case of coppice-forests, which, owing to their 
short revolutions and modc of regeneration, are much less liable 
to considerable fluctuations of yield, delays in re-stocking, and 
dangers from natural causes. 

Tis unsuitability to soedling-forest will bo quite clear from 
the following considerations. The yield from a good station 
may easily amount to double that of a bad station in a forost 
subject to a revolution of only 100 yoars, and, as it would not 
gonerally answer in extensive forests to cut twice as much one 
year as was cut during another, it would be necessary in such 
eases to ave, coupes inversely proportional to ther, cetinated 

wer of production ; but such ostimates for long periods aro of 
little value, Again, in forosts naturally regenerated by seed, 
trees aro only gradually removed and sevoral coupes would have 
to bo taken in hand at the same time, which would virtually 
amount to adopting a totally different system. Damago by 
insects is mother possible cause of alterations in the original 

lan ; groups may theroby be killed outright, ot so injured that 
it is necossary to regenerate thom at once. Tho sumo result may 
be brought about by sow, fire, and wind which ofton cause 
groxt havoo in groups that have reached, or pnssod, the sapling- 
stage. 


Example of the Determination of the Annual Yield by the Method of 
equal annual areas. 


3 
‘Tho accompanying map represents the plan of a completely- 
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stocked soedling-forest of teak of 360 acres, which is to be con- 
verted into coppice with a revolution of 30 years. 

The area consists of two independont blocks, separated by the 
main ride (AB), and is divided into six compartments, of 60 
acres each, containing tho following groups :— 

1, 56 acres, group 25 years old 


2a, 40 yy 1 
2,20» oy 5 ow 
8,60 


2 yy BL og 
‘ Tk is found by experimental cuttings that the yield ia ae fol- 
lows :— 


Average Yield per Acre. 


‘Ago of group. Cubic contents, feet, | Average yenly growth, 
15 725 48 
20 1,800 6 
25 17750 70 
30 23100 70 
85 2/380 68 
40 23600 65 
45 2,880 64 
5 300 
The annual coupe will amount to 35 2 acres. For the 


sake of shortness, we will divide the whole into three periods of 
10 yes coach, comprising 12 x 10 = 120 acres cach, ‘The 
reader can easily imagine each of these 120 acre-plots split up 
into the annual coupes of 12 acres gach. 

The stormy quarter being on the left, the cuttings should 
progress from right to left.” 

compartments most suitable for the first period, having 

regard to the age of the groups they contain, are numbers 3 ani 
4, of 60 acres each, with groups 35 years old. As the adjacent 
groups in 2a and 5b are only 15 years old, there appears to bo 
no objection to exposing these by culling away the older groups 


* This rule i 


gorously applicable only to seedling-forest 5 in coppice-forest, 
from storms, and an arrangement of cuttings, whieh affords 
roung growth from sun or dry winds will often be of more 


29 


impottance. 
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in front of them. We should then have the following yield and 
coupes for the first peri 


a 3 bau ‘s 2, * 

| fe Fl 3 ai | 3 
telHi lH] 3 |e 
g B Eas fie 3 # ES 
4/85 | 40 | 60 {2,600 | 156,000 


} 812,000 | 31,200 
8] 8 40 80 | 2,600 | 156,000, 


gf the end of the first period the oldest groups remaining will 
° 


83, of 24 acres, with group 41 years old. 


5a, 40 ” a7 oy 

ee ey 
The groups in 6a, behind 6d, being only 15 years old, thera 
is no objection to the older group being out, 1a may evi- 


dently be cut, and after the removal of 63, 5a may also be 
cut, “For tho second period, wo would then have the following 
yield and coupes : 


(38 z 
| lly) fs EF] i fam | # 
: se te8 3 { 2 | sa. | FE 
5 |gtelits| f | 2 i 
Acres, | Feet. " Cubie it 
6) 41 46 24 2,944 | 70,856 ae oo 


5a| 37 | 42 | 40 | 2,780 }1,09,200/ 825,456] 82,546 
la} 85 | 40 | 5a | 2,600 | 1,45,600 


For the third period we would have romaining 
20, of 20 acres, with group 25 years old, 
35 


2a,» 40 y ” ” 
5b, yy 205 » 8 on 
6a, ,, 86 55 » 2 wy 
pee ” 25 ” 


These might be worked in the order named, without any 
danger to standing-stock. The yield would then be 
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i 


Cubic ft. | Feet. 


Acres, | Feet. 


23 | 25 | 30 | 20 | 2,100 | 42,000 
Qa] 35 | 40 | 40 | 2600 )1,04,000] 
5b) 35 | 40 | 20 | 2,600 | 52,000 2,82,000 
6a| 25 | 30 | 86 | 2100) 75,600;  ... 
1b | 2% | 80 | 4 | 2100} B00]. 


28,200 


At the end of the revolution the oldest group would be 30 
years of ago, and the average ago of the groups to be cut during 
the following period would be 25 years, During the next revo- 
lution, therefore, the sub-compartments might be got rid of, if 
desired, without much loss; 40 acres stocked with groups aver= 
aging 20 years of age instead of 30 would have to be entered 
jn the first period ; on the other hand, two-thirds of the groups 
in five, occupying 40 acres, would have to be cut at an average 
ago of 40 years. Supposing the relative production to be the same 
as before, the yield for the second revolution would then be 


SE |Ee : 

ra] t i 

GRR) ele | dye 
4 wae 2 zB] s |i 
E|eeee| 2] 2 |e ls 


uf 3 | 25 0 60 | 2,190 | 1,286,000 |} 9 59 090 | 95,2001 


Ja | 25 | 80 | 56 | 2,100 |1,17,600 }) 
nf ee 22,000} 


27,200] 


Sa | 85 | 40 | 40 | 2,600 |1,04,000 
mn) 5 | 25 | 80 | 20 | 2100 | “42,000 |e 


‘The yield after the second revolution would then be uniform 
for oach period, namely, 2,52,000 cubic feet, yielding an annual 
income of 25,200 cubic feet. 

(To be continued). 


298 MALE FLOWERS OF DEODAR. 


BUTEA FRONDOSA. 


Caw the Editor of the “Indian Forester” or any of its readors 
inform me whether a variety of palés (Butea frondosa) in no 
way differing from the ordinary trea, except in the colour of the 
flowor,* » palo yollow, is common in nny part of India PT ae 
lately come across a fow spocimens, and find no mention of the 
variety in Brandis’ work. i 


MALE FLOWERS OF DEODAR. 


I senp two eatkins which I have to-day observed; these appear 
to be at least a week old, so that the date of earliest appearance 
varies in different years, Last yoar it was 26th June (as already 
reported in the Forester”), this year it must have been about 
the 13th, Will other officors correct any errors in my table 
from time to time ? 

J.C, McD. 


STEEL SLEEPERS. 


Tur French Government has hit upon an altogether unexcep- 
tionable method of encouraging the native iron and steel trades. 
‘It has been determined to ecard the use of wooden sleepers on. 
tho State railways, and to gradually substitute the metal ones 
which are coming into extensive use on the Continent, as in 
India and our Colonies. In Germany they are in high favour, 
since, althongh the first cost is greater, they are found to be 
more durable than wooden ones. The Minister of Commerce 
ig inviting tenders for 25,000 steel sloopers to begin with ; but 
it is caleulated that 4,300,000 of thom will be required every 
year for fifteen years before the whole of the existing mileage 
Will be replaced.” At presont prices this means an expenditure 
of £1,800,000 per annum upon steel: a prospect which will 
range 'a good many people on the side of the present Govern- 
mout. “Wado not know hat any fair trial of metal. slecpors, 
whothor of iron or steel, has yet been made in England ; but in 
the melancholy position of our iron trade, it is very desirable 
that some experiments should be made. It is almost inevitable 
that within twenty years metal will be exclusively used for this 
purpose, sinen the timber supply of the world is being rapidly 
Pibasted, ‘The Amerionn foresis, indeed, will probably not 
last another twenty years.—St. James Gazetie. 


* Varieties fo eslonr of flowers of the same species frequently ogous, Uk 1K" 
would kindly send well preserved specimens to the Forest School Museum, we 
should be much obliged. —[ED.] 


| N): ores, Queries AND EXTRACTS. 


Brap-xaannn,—A very urgent appeal to the public has just hoen 
issued in America by our contemporary Science, which journal 
has attached to its issue of February 26 a special “ Supplement ” 
dovoted to the question of “ the present w! holesale destruction of 
Vird-lifs in the United Blalos” Poworlul articles uve Leon 
written by Messrs. J. A. Allen, W. Dutcher, and G. B, Sennett, 
three prominent American ornithologists in which the facts 
have been plainly sot forward, remetial logislation proposed, 
ending with an “appeal to the women of the country on behalf 
of the birds.” 

Tho American Ornithologists’ Union has also appointed a 
“Committee on Bird-Protection,” and from the names of the 
gentlemen who are sorving on it, it is quite certain that practi- 
cal remedies will be forced on the consideration of the American. 

cople, and that onergetic efforts will be made to proserve tho 

irds from destruction, But it is equally certain that a corre- 
sponding effort must be made by civilised nations on this side of 
the water, if remedial measures are to have a real effect, and we 
aro glad to find that steps are being taken to attract public at- 
tention to the gross ecandal which now exists in our midst. A 
“Selborne Society” has been formed, of which Mr. G. A. 
Musgrave, of 45, Holland Park, is the secretary, and of which 
Hi. R. H. Princess Christian is'a patron, for the protection of 
birds. Invoking the shade of the gentle Gilbert White of 
Selharne, this Soaiety may hope io prevail somewhat with the 
English nation, which would undoubtedly protest with the same 
vehemence on behalf of the small songsters of England, as it did 
some years ago on behalf of the seabirds, if tho fuets ave but 
put plainly forward. We are cortain that if the women of this 
country only knew the real state of the case, the sonscless and 
savage decorations now in vogue would be regarded with disgust 
and loathing. The Selborne Society has but just commenced 
its labours, but already many excellent well-wishers have joined 
it, and it numbers amongst its members many names famous in 
society, in art, in literature, and in science. 

There is scarcely a portion of the world which is not being 
devastated of its birds at the present moment to minister to the 
fashionable wants of the women of Europe and America, and it 
js ag well that the root of the evil should he recognised at once. 
This has been done in America, and the point must be insisted 


we 
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on again and again in this country, that the vanity of woman- 
kind is in this enlightened age the cause of the “wholesale de- 
struction of ‘irdelife” on this side of the Atlantic as much as in 
Amerita. Nor is it confined to the higher classes, ‘The differ- 
ence between tho factory-girl and the high-born lady as regards 
the question of hird-feather decoration is only one of degree, the 
former paying 8 many halfpence for the starling’s wing in its 
natural state as the latter does in shillings for the same article 
dyed or gilt out of recognition as it may be. New Guinea and 
the Papnan Islands are being despoiled of the birds of paradise, 
India and Africa of their sehr and rollers, Southern Europe 
of its bee-eaters, until every one of these countries is being ex- 
Ihusted of its feathered denizens, It is no longer the brightly- 
plumaged species which are being laid under contribution, for 
Pexheastion has begun to lanit tho supply, the soberly-olad 
birds are now being shot down in thousands to minister to 
“fashion” in this country. Thus any one with a knowledge of 
hirds has only to walk down any fashionable thoroughfare in 
London, and note the materials with which the bulk of the hats 
in the milliners’ shops are decorated, to see that robins, spar- 
rows, larks, and starlings are a staple commodity with the trade 
in this country. Dyed thoy are in most casos, and occasionally 
relieved by the wings of some Indian “jay” (i.e, roller}, or 
African “merlo” (glossy otarling) or sun-bird, or it may. he * 
with a few “osprey” feathers. ‘These Inst aro the long breed= 
ing-plumes of the egrats, which are developed only during the 
nesting soason, and the slaughter amongst these birds at that 
time of the year must be something incredible. No wonder 
that Mr. Allen complains that the “ swamps and marshes of 
Florida have been depopulated of their egrets and herons.” Tt 
is not aa if the birds thus slaughtered were harmful, the killing 
‘of them henoficial, On the contrary, the majority of the species 
now maencrad ara distinctly henoficial to the countries they in- 
habit, and surely no one could wish that this country should he 
deprived of its birds and reduced to the generally unaviferous 
aspect of France and Italy, 

't ig anid that legislation in the direction of the farther pro- 
tection of birds would be an interference with tho legitimate 
industry of the “plume” trade, This is by no means the case. 
‘There are many birds which are used as articles of food, the 
plumage of which could be utilised for deoorative purposes 5 and 
that this is well known by the trade is evidenced by the large 
number of dyed fowls’ wings which figure largely in the com- 
position of hat and bonnet ornament. Just as before, when the 
outcry against the slaughter of gulls and sea-birds rendered the 
wearing of their feathers unfashionable, the milliners adapted 
their wares to the wants of their customers, so would they once 
more find substitutes for the larks, robins, and other small birds 
which they now use by the thousand. 


a x 
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Our American brethren have put forward some practical sug- 
estions with ropnri to stoppage of the traf. Mr. Allen 
shows that in the natural order of things birds have already 
sufficient enemies to contend against without having the hand 
of man tarned against thom too. Vast numbers porish in the 
eggs, which are the food of many predatory animals, and num- 
ors perish while yet too young to defond themselves against 
their enemies. To stress of weather also and the trials of mig- 
ration large quantities of birds succumb, and a sovera winter 
like the last one causes the death of birds of all classes alike. 
On the top of all these ills which ornithological flesh is heir to, 
comes a blood-thirsty demand from the women of civilised na~ 
tions for their small bodies to adorn hata or ball-dresses—in 
order that our belles may not leave the monopoly of feather 
ornamentation to savages. Statistics have not been published 
iving an exact account of the number of birds annually sold in 
jondon by auction for tho plume trade, but it is well known 
that the numbers are enormous, Thirty thousand ruby-and- 
topaz humming-birds are said to have been sold some years ago 
in the course of an afternoon, and the number of Wost Indian 
and Brazilian birds sold by one auction-room in London during 
the four months ending April 1885, was 404,464, besides 
356,389 Indian birds, without coating thowiauds of Impeyan 
irds of paradise, &c. In Mr, Dutcher’s article on 
ion of Birds for Millimery Purposes,” he quotes 
fro in article ine Forest and Sieoum, hanes one dorler, dure 
ing a threo months’ trip to South Carolina, prepared no less 
than 11,000 skins. “A considerable number of the birds were, 
of course, too much mutilated for preparation, so that the total 
number of the slain would he mach greater than the number 
given, The person referred to statea that ho handles, on an 
average, 30,000 skins per annum, of which the greater part are 
eut up for millinery purposes.” During four months 70,000 
birds were supplie to New York dealers from a single village 
on Long Island, and an enterprising woman from Now York 
contracted with a Paris millinery firm to deliver during this 
summer 40,000 or more skins of birds at 40 cents apiece, 
From Cape Cod, one of the haunts of the tems and gulls, 40,000 
of the former birds were killed in a single season, so that “at 
points where, a few years since, these beautiful birds filled the 
air with their graceful forms and snowy plumage, only a few 
‘irs now remain.” The above extracts out of many interesting 
facta which could be quoted from the articles in Seience, give 
sama iden of tha slaughter which is going on at the prasent 
timo, and it is to bo hoped that some tmmiediate steps may be 
taken to call public attention to this wholesale bird-murder, be~ 
fore the nesting season begins, when most of the mischief is 
done among the sea-hirds which congregate in large numbers 
at that time of year. 
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Space doos not permit us to traverse the whole of the ground 
taken up by our contemporary, whoso articles occupy fifteen 
pages, but we trust that they will be perused by our readers for 
themsolves. Mr, Sennett’s essay on the “Destruction of the 
Eggs of Birds for Food” proves the wanlon waste which ac 
companies the ways of the professional “eggor,” to say nothing 
of the cruelty which accompanies the taking of the eggs. The 
« Relation of Birds to Agriculture” is well-written article, a 
is also an essay on “ Bird-Laws,” the latter containing resolu- 
tions which, if adopted by the Legislature, would undonbtedly 
prove of great service in protecting bird-life on hoth sidos of the 
water, but no legislation will avail unless the women of America 
and Kurape oan be made to understand that they aro absolutely 
responsible for the wholcsnle destruction of birds which is now 
going on, to the great benefit of the plume trado and the 
Tuilliners, but to the everlasting detriment of the world on which 
we live,” We should like to seo some authorised hody, such as 
the British Ornithologists’ Union, the Selborne Soviety, or a 
Committee of the British Association, taking this matler in 
hand and organising public meetings to bring the true facts of 
bird-slaughter before the public ; and wo have every faith in the 
good sense of English women to secure a stoppage of the trade 
which exists by their patronage alone, and anal is therough- 
Ty antagonistic to the instincts of humanity.—R. BowDLeR 
Snanpe— Nature, 


Exrnacriva Hoxry.—Since the invention of the Movable Comb 
Hive, there has been none made so valuable to bee-keepers, as 
the machine for throwing honey from the combs by centrifugal 
force, enlled the “ Honey Extractor.” This was invented about 
the year 1868, by Herr Hurschka, of Germany. It consists of 
a tin cun, inside of which is a central upright shatt, which is 
made to revolve with great rapidity by means of a crank and 
caring. The shaft carries a reol, or a set. of comb baskets to 
hold the comb while it is being extracted. When the combs are 
filled with honey, they are to be taken from the hivos, and the 
adhering bees shaken and brushed from 
Fig. Honey §NIFE them. “With a knife made for the pare 
pose (Fig. 1), the cappings of the 
¢—— Pose ee ete ike combs placed 
= + in the comb ‘baskets within the ex- 
tractor. The combs are then revolved rapidly enough to throw 
the honey from the cells. After the cells upon one side of the 
comb are emptied, the motion of the machine is reversed, The 
comb baskets are so arranged that they will reverse also, and 
allow the other side of the comb to be emptied, A faucet or 
molasses gate, is arranged at the bottom of the can, to draw out 
the honey as it accumulates. After the combs are emptied, they 
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are returned to the hives to be refilled hy the bees. Since the 
original honey extractor, numerous improvements have been 
made in its construction, and there are now several different 
kinds offered to boe-keepers. The extractor illustrated in Fig. 2, 
is known as the “ Stanley,” which presonts many manifest im- 
provements, especially that which allows the combs to be revers- 
ed within the can, ‘Previously it had been necessary to take 


Fig, 2—Cetareuaat Honey Extractor. 


a 
we 


mam ely 
Ve 


‘ 
|| 


the combs out of the can, and turn them, in order to empty the 
cells on the opposite side. 

T have combs now in use, and in perfoct condition, which have 
heen emptied several times each season for fifteen’ consecutive 
years. Before the invention of the honey extractor, liquid or 
strained honey was secured by crushing the combs and straining 
the honey throngh a thin cloth. In this way it contained pollen 
and other impurities, and tho boo-keeper likewise sustained great 
loss in the destruction of the combs. With the use of the 
extractor, the honey only is removed, free from all impurities, 
and tho combs ate uninjured. Tartly filled sections, and pieces 
of white comb, may have the honey taken from them, and ther 
bo laid away for another season’s use, 

‘Another very important advantage in the ‘use of the extrac 
tor, is that each quality of honey may be secured separately. 
‘As soon ns the yield of honey from any particular honey-pro- 
ducing plant is over, the combs may be entirely emptied, and 
bo ready to receive the honey from flowers that bloom next in 
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succession, In this way, light end dark grades of honey may 
be kept unmixed. —American Agriculturiat, : 


Troricat, Dew.—Having had occasion to lay out a large quan- 
tity of iron hoes and picks, without handles, on the hard ground 
of an open inclosure in ono of the driest districts in India 
(Bellary), where in fact these implements had been collected in 
the fico of a scarcity, it was found, after they had lain a couple 
of months, that a thick, weedy, but Inxuriant vegetation had 
sprung up, enough, though there had been no rain, to almost 
bide the tools. ‘The effect depositing tools on grass has had in 
stimulating its growing the writer has observed in the tropics 
hofore, but was ata loss to account for it, except upon come 
irresolvable theory of radiation or magnetism. 

‘The whole phenomenon is cleared up by Mr. Aitken’s paper 
on “Dew” in “Nature” of January 14 (page 256), dow being 
proved, deposited, not, as generally thonght, rom the air above, 

nat rising and condensing from the soil below ; and the ground 

in India is always hygroscopic. The outor surfaces of the 
iron tools radiate of course quickly at night, and tho stratum of 
air inclosed between the metal under surfaces and tha earth is, 
thereforo, saturated with condensing moisture. That iron grat- 
ings laid on bare ground will raise a rank vegetation in places 
with only 10 or 15 inches of annual rain fall, and exposed to 
tropical heat, is a not unimportant fact, as being a readily 
available substitute for irrigation water, worth further investi- 
gation. — Nature, 


Mr. E. W. D. Hoorn, of the Madras Forest Department, is 
at present on a visit to Jamaica, having been deputed the 
Secretary of State to inquire into the effects of deforestation in 
the West Indian Colonies. 
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FOREST ORGANIZATION FOR BEGINNERS. 
+ (Continued from page 298). 
SECTION IV.—(continued). 
Crtarran VI—continued. 
2, Mernop of reaton1c ARRAS, 


By massing together several annual coupes in the example, 
just given, of the method of equal annual arens, we have in a 
measure anticipated the description of this system, although the 
reader was warned that each periodic area’ was to be imagined 
split up into ton annual coupes. The difference between the 
two is indeed not very great, By the method of equal periodic 
areas, the annual conpes during a period (usually 10—30 ; at 
most 40) aro taken together and called collectively a periodic 
area. These periodic areas, or affectations, as they are somotimes 
called, are designated first, second, third, according as they be 
Jong to the first, second, or third period of the revolution, and 
#0 on» Supposing ihut «forest of 1,200 acres i subjected to a 
revolution of 120 yonrs with periods of 20 years (which is tho 
term generally chosen for seodling-forest), thor would then be 
an annual conpe of 1200 — 10 neres, and 
periodic arene of 10 x 20 = 200 acres ench, 
‘Thore would bo six such periodic areas, and, if the age-classes 
were complete, the first would comprise all trees 10130 years 
old, in equal proportions ; the second, all 81—100 ; and go on 
down to the last stocked with trees 1—20 years old. 

There are two forms of this method. According to the older 
one, each compartment of tho series is allotted to a certain 
periodic area, and iy shown on the map as belonging to one 
particular affectation, In the diagram, at pago 339, for ine 
stance, which reprosents a forest of 540 acres, divided into two 
blocks, ench containing three compartments, if the revolution of 


Qx 
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the series be 90 years, each compartment should, according to 
this form of the method, be devoted to one particular affecta- 
tion, and may consist of, say, 30 annual coupes, Supposing 
that’ the stormy quarter ix on’ the left-hand, compartments 1, 2 
and 8, in one block, and 6,5, and 4 in the other, may be res 
pectively allotted to the first, second, and third affectations, Or, 
number 2 might be allotted to the first, number 3 ta the second, 
and number 1 to the third ; or, again, number 3 might be put 
first, number 1 second, and number 2 third ; the disposition 
depending on which is the most suitable arrangement in ordor 
that the groups may bo exploited most advantageously. | Similar 
alternative dispositions might be made in the other bloc! 
the more modern system, a compartment is not neces 
sarily allotted wholly to one particular affectation, but may be 
split up into portions belonging to different periodic areas. At 
16 present day, there is very little real difference between these 
two forms, because the most enthusiastic advocate of a good 
sequence of cuttings would never now dream of confining the 
coupes during a period to one particular compartment of a block 
tunless the age-classes harmonised fairly well with such an ur~ 
rangement; but, at one period of the history of organization, 
great sacrifices used to be made to effoct a good sequence, very 
oung groups being often cut away, and old ones left standing 
jong beyond their proper term, in order to attain this object. 
Now-a-days, therefore, the marking-off of affectations on the 
map, or in tho forest, in series in which the age-classes are very 
irregular, has lost all meaning, and could at most serve to em 
hasize the state which it is desired to bring about sooner or lator; 
In othor respects, however, it is worse than useless in such cases, 
‘ag it does not show the actual periodic areas, which may be seat- 
tored about all over the series, as is the case in the example which 
follows, A plan of exploitation for very irregular forest is geno- 
rally considered satisfactory if it enables the manager to cut, in 
coc period, the groups most suitable for exploitation during 
such poriod, without detriment or danger to those left standing. 
Apart from the considerations already noted, it seems to be 
quito possible to carry the mania for establishing a whole series 
of coupes, ono behind the other, to excess, as, for instance—to 
take an extreme case—when a large forest is exploited by means 
of only one coupe yourly, and the coupes proceed in regular 
order, one behind the other, the forest rising wp, step-like, from 
the one-year-old to the ollest group. Tn such a case, the good 
old ralo, that a coupe adjoining an old one should not be made 
until the young growth on that immediately behind it is es 
tablished, could not be applied. And, if fire got into a long row 
of coniferous thickets, what a blaze there would be! Whereas, 
when the sequence of young groups is broken by older groups, 
fire is much more easily arrested. Again, when forests have 
been seriously attacked by insects, interrupted age-classes have 
often been found very useful in arresting the spread of the evil. 
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Very great regularity over a large area may, therefore, often 
turn out to be a serious obstacle to good management, The 
alternative is, numerous comparatively-small blocks, in which 
cuttings can be easily regulatod 20 as fo meot the exigoncios of 
ylviouliure. as well as of good sequences. ‘The numerous 
advantages derivable from small blocks must at once be apparent 
to everyone, Take, for instance, the case of a plantation attack- 
od hy the beetle Hylobius abietie: cuttings might be immediately 
jtopped in the block attacked and not resumed until the beetle 
had disappoared. Or, take the ease of a failure of young seed- 
lings in a group to be naturally regenerated, or in a young 
plantations further eutings in tho sequuoneo of” the block couk 

a easily postponed, if necessary, until regeneration had been 
effected on the area of failure, “But, in a forest consisting of 
one large block—to take an extreme case—interruptions to 
the sequence might not be feasible: at least, the drawbacks to 
breaking the sequence might outweigh any possible advantages 
of resorting to it, as, for insiance, when suitable intermediate 
cuttings could not be effected without exposing old groups to 
dangerous winds. 


Example of the determination of the yield by the method of 
periodic areas. 


The accompanying diagram represonts a soadling-forest of 
540 nores, subject to a revolution of 60 years with pe 
20 years each, and stocked with the following groups :— 


¢ 
4 ta 
6 
¢ 
3 j a i all , 
g PAS ba 6a 
¢ 


1a of 80 acres, group 80 years old. 
a 


by oo” ” 
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of 8 acres, group 80 years old. 
87 5 


» on » 


» Toy » 4 ow 


2 ey = 
ePanokacebac & 
= 
se 
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For the sake of shortness, the revolution is taken as 60 years 
only. |For the same reason, Lhe compartments are assumed to be 
fully stocked and of uniform fertility, yielding the following 


returns per acre, 


Yield per acre, Yield pet acre, 


‘eubie yards. Age of group. eubie yards, 

5 1 60 276 
10 3 65 800 
15 19 70 $22 
20 37 wb 343 
25 60 80 364 
80 96 85 885 
85 120 90 404 
40 158 9% 422 
45 204 100 441 
50 225 105 437 
BS 262 110 460 


The object desired is to combino the cutting of the most ma~ 
tnre groups first, and the ostablishment of sequences in each 
Vloek, so that numbers 1 and 6 shall be exploited in thoir ros- 
pective blocks before numbers 2 and 5, and the latter before 3 and 
4: further, it is desirable so to organize the cuttings that those 
jn each compartment shall proceed in regular order from right 
to left. In such irregnlar forest, ail these objects can not be 
attained, so that if a regular sequence is to bo effected, some 
groups must evidently ho exploited bofore, and some after, ma 
Sority. “Ror groups thus situated, the question may be whether 
it is, on the whole, advisable to sacrifice an immature, but still 
marketable, group—there can be no doubt as to the proper 
course to pursue in regard to groups which aro not marketable 
and thus secure a good sequence, or if it is preferable to leave 
it standing until the proper term has been reached, or tniil the 
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enttings naturally in come round to the same spot, theroby 
postponing indefinitely the establishment of a regular sequence. 
Or, it may be a question of holding-over a mature group until 
the sequence reaches it in due course. 

Questions of sylvicnlture, of immediate or prospective yield, 
of increment and general growth, and many athor considora~ 
tions, may sometimes incline the balance in fayour of exploi- 
tation, sometimes in favour of retention ; hut as the decision 
depends entirely on arbitrary judgment, various schemes are 
evidently practicable, all perhaps equally justifiable and good, 
of which the following is one. 

The area of tho series being 540 acres and the revolution 60 
yeats the annual coupe is 540 + 60 = 9 acres ; and, a period 
being of 20 years’ duration, cach affectation is 9 x 20 = 180 
xeres in extent. 


Ist Affectation. 


Present 
Sub-compartment, | age of Remarks, 
group. 
80 
80 
80 
65 
65 
45 
BS 
Total, .. | we on 180 \60,605 
2nd Affectation, 
Present | Ago at Yield, 
Shb-compattment, | age ot | timo of Aree | eubie Remarks, 
group. |eutting, yards, 
Safet 
So (part), a 5{ 35 2) 240 | Safety-eating slong} 
4b (remainder), 56 85 2 770 
Ba oe oe 465 15 7 | 2400 
we 16 45 12 | 2,448 
30) 60) 45 112,420 
30| 60! 30 | 8,280 
30| 60) 14] 3,864 
30| 60 8 | 2,208 
2 bL 20 | 4,584 
15] 45) 31 | 6.324 
21 51 9 | 2,063 
180 [45,602 
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Srd Affectation, 


Present] Age at| Aroq, | Yield, 
Bud-eompartment, | age of | time of » | cubic Remark, 
group. | cutting.) °° | yards. 
6a (remainder), | 21 | 71) 33 ogra 
Bo (remainder), 5! 55} 85 | 8,820 
Be, wei | 80] ML) BATS 
a | 2. {Sapo ag 
ba, 18 | 3,276 
5a, 55 [15,180 


19 | 5,244 


It ig assumed that the blank in 5e is afforested at tho begin- 

ning of the revolution, 

iafoty-cuttings consist in clearings 30, or more, feet broad, 
made on the weather-side of a group when it is young, to onable 
it to withstand, when older, the sudden exposure caused by 
tho entting of the group immediately in front of it. Tf the area 
cleared is not ro-stocked, the additional light and space causes 
the trees on the margin to develope stronger roots and lower 
branches, and go to resist the storm and afford a protecting 
sholter to the trees behind. If the area is re-stocked, the young 
group forms an effective wind-break. The safety-cutting in the 
socond period is necessary to protect tho group in 8a when the 
trees in 8¢ are cut during the third period. 

Tho avorage age of a group of the first poriod is found by 
adding to its present age 10 years (half a period) ; that of a 
group of the second period by adding 30 yoars ; and that of 
ere ar the third periad by adding 50°years, In’ this manner 
the average age of exploitation is obtained with sufficient accu- 
racy, a8 it is impossible to foresee the exact year in which a 
group will be cut. At the same time, by a littl: management, 

roups put down for cutting before their proper term can often 
Bo kept till nearly the end of the period, so as to give them a 
fow years additional growth ; and over-mature groups may often 
be oxploited at the beginning of the period. By cutting 65, 
for example, at the very commencement of the first period— 
which is quite feasible ‘and desirable, too, for several reasons— 
and by keeping the fresh crop standing until the vory end of the 
revolation—which would be quits practicable if the proposed 
order of cuttings wore not disturbed by unforeseen occur- 
rences—the fresh growth would have attained un age of 55 or 
more before boing cut, instead of 40. 


, 
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At the end of the revolution, even if everything went on with- 
out a hitch, the age-classes and sequences would be far from 
perfect ; but by the end of the second revolution, regular age 
classes and a good sequence of cuttings might be established in 
the following manner without much loss, supposing that nothing 
occurred to alter the plan :—~ 


Jat Afactation. 2nd Affectation, 

Sabrcompart. yg, ARSC | Sebeomowte ary AED of 
ta, 30 60 2, 31 60 
5b, 30 40 2a, 45 60 
4d, 4 40 2d, 15 80 
4o (pert), 7 80 3a, 56 80 
4a, 43 60 3b, 8 60 
4b (part), 12 60 8d, 7 60 
b(part), 2 40 8e (part), 2 60 
1B, 20 40 So (part), 16 40 
le, 12 40 


‘Total 


3rd Affectation. 


‘Sub-compart- A iE 
Samra, AE 
Be, 19 60 
6a, 42 60 
68, uw 60 
bo, a 60 
5d, 13 60 
5a, 85 60 
5b, 26 40 
Total, ... 180 


This method is preforable to that of equal annual areas, be- 
cane it allows the executive to choose, within certain necessary 
limits, which groups shall bo exploited from year to year, 
thereby affording full seope for the exercise of the manager's 
judgment in selecting groups for regeneration. In other res 
peets, as regards seedling-forests, it would appear to havo all 
the disadvantages of the older system, notably that, since the 
annual yield is regulated sololy by area, great Huctuations may 
cceur from year to year, more particularly in irregular forests 
and those subject to long revolutions, this perhaps upsetting. the 
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market for the produce and causing inconvenience and loss to 
the proprietor and the public, It is evidently inapplicable to 
natural regeneration by seed, which can not be effected by mak 
ing a clean sweep of the trees on the annual coupe. 


8, Tlantria's Muzion. 


In order to avoid some of the inconveniences arising from the 
methods of area when applied to seedling-forests, Hartig struck 
out quite a new line. He discarded altogether the area of the 
forest as regulator of the yield, basing his calculations on the 
estimated contents and increment of the whole forest. His 
method consists in estimating the contents and increment of 
tho whole forest, dividing the revolution into periods, and so 
arranging the cuttings that the same quantity of estimated 
material shall be cut in each period, and the whole forest cut 
over during one revolution. Phe method is very simple, and 
will be easily understood by means of the following example:— 


Example of Ilartig’s Method. 


We will take, for this purpose, the forest of 540 acres des 
eribed at 839, As in the last example, the revolution is 
‘th 


60 years with three periods of 20 years each, and the following 
yields — 
Age of group. | Yield per acte, | Age of group. | Yield por acre. 
Years, Cobie yards, Years. Onbie yards. 
5 + 60 276 
10 3 65 300 
18 19 70 822 
20 87 Ly 843 
25 60 80 864 
30 96 85 385 
85 120 90 404 
40 158 95 422 
45 240 100 441 
50 225 105 AST 
55 252 110 460 
ete The A et 
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The first step to tako is to ascertain the quantity of standing- 
stock immediately available. Taking proups in the same order 
as in the last example, wo should have the following capital-stock 
and average yearly increment :-— 


ia Yorrly ines 
Pregame | Ares, ars. [Age of sronp| isos | mene arn 
la 30 80 10,920 136 
2e 10 80 8,640 
65 uM 80 5,096, 63 
Wd aly 65 A800 6g 
3a 56 65 16,800 258 
4a 43 45 8,772 195 
4b l4 55 8,528 64 
Be 87 5 37 7 
8a “f 45 1,428, 52 
le 12 15 228 15 
2a AD 80 4,820 144 
6b 80 30 2,880 96 
4d 14 80 1,844 45 
36 8 30 768 25 
1b 20 21 740 35 
2 SL 15 589 89 
ba 42 21 1,722 82 
50 1 0 a = 
65 14 80 5,096 64 
bd 18 5 13 3 
ba 55 10 165 ii 
4c 33 10 99 10 
Total, oo on 72,685, 1444 


The total contents of the forest being 72,685 cubic yards, and 
the revolution 80 years, we ought to he able to cnt annually 
at loast 72,685 + 80 = 1,211 cubic yards, together with the 
average inetement on the standing stock of the present forest 
during the revolution. This increment, would, roughly speak- 


ing, decrease in an arithmetical progression, so that during the 
first year thero would be an increment. on 2 of the whole forest, 
amounting to an increase of 1,420 cubie yards ; during tho 
second year, there would be gy less, during the third J; less, 
‘nd so down to the last year, when there would be the incre- 
ment. an gly of the whole forest, or 1,444 + 60 = 24 cubic 
feet. Roughly speaking, wo may, therefore, say that there 
would be during the revolution an increment on the old stock 
of (1,420 + 24) 2 = 48,820 cubie yards. On this basis, the 
Qy 
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total annual yield would amount to 1,211 + $8" = 1,211 + 


722 = 1,933 cubic yards; and the yield for a period would bo 
1,933 x 20 = 38,860 cubic yards, 

Sirietly speaking, the calculation shonld ha made with a view 
to exploiting the whole of tho forest during the present revolu- 
tion ; as, however, it would be decidedly bad management from 
a sylvicultural point of view to cut 4a before 5a is completely 
exploited, 14 acres of the former re left for the first poriod of 
tho second revolution, and a corresponding aroa obtained by 
cutting 60 twice during the present revolution. 

If the forest were normally constituted, there would be 180 
sores of each age-class; the actual state is, howover, as fol~ 

lows:— 


groups 1—20 yenrs old ocenpying 192 sores. 
nw M40 yn oy ow 159 y 
3 4160 and over, 189, 


Amongst the Inst there is a great quantity of over-mature 
wood 80 years old, and this surplus is not Hikely to be compen- 
sated by the deficiency in groups of the second category. Tis, 
therefore, pretty certain Sat the capability of the forest is 
excess of the above estimate of 38,660 enbie yards for each 
poried. How much more, or less, it may be, can only be known 
yy actual exporiment  Womight, therefore commence by try- 
ing a yield of 45,000 yards, and thet gradually equalize the 
periodic yields by: transposing groups from one poriod to an- 
other until a tolerably uniform result, such as the following, should 
be obtained. 

No thinnings are taken into account in this example: if eny 
aro available, their estimated average yield would havo to be 
added in order to give the full return. 


Tat Period. 


Average age| Yield of 
of exploits: lgroup per acto 
tion, [ enbie yards, 


‘Total 
Sub-compartment, | Area, acres, yield ot group. 


la, 30 12,120 
2e, 10 4,040 
6b, 4 5,656 
2d, 1 5,145 
8a, 56 19,208 
4a (part of), 25 6,300 


Total, «| 150 
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2nd Period. 
. 
y a Aenea ago | viidot | ota zi 
-compartm , ares, | OF explcite | 
nbreorapartment) Aree #ees| of Trae” [cube panda | Sabie garda. | 
Hedin a 18 rT 348 6,174 
4B, és rr 88 885 3,890 
Be (part), 2 35 120 240 
Bi, 7 % 343 2,408 
le, 12 45 204 2,448 
2a, 45 60 276 12,420 
58, 30 60 276 8,280 
dd, 14 60 276 8,864 
38, 8 60 276 2,208 
1, 20 51 229 4,584 
26 (part), Ps 46 204 4,896 
Total, ... 194 on 52,705 
3rd Period. 
‘Average age| Yield of | Total yield 
Sub-compartment.| Area, acres. | of exploite- |gronp per acre of group, cubic 
tion, eubic yards, yards. 

26 (remainder), T 65 800 2,100 
6a, fi 826 13,707 
Be (remainder), 252 8/820 
be, 225 2,475 
8b, 158 2/212 
Sd, 252 8,276 
Bay +276 15,180 
4c, 276 errs 
‘Total, wee 68,014 


‘The average annual yiold for the frst period would, therefore, 
bo 52,469 & 20 = 2,624 oubie yards : for the second period, it 
would bo 52,705 + 20 = 2,636: and, for the third 58,014 + 
20 = 2,631, 

Tho yiold would, therefore, he fixed for the next 20 years 
at 2,600 cubic yards in round numbers. At tho end of that 
period, or perhaps sooner, a fresh stock-taking and a revision of 
the whole scheme would te necessary, and the plan would have 
to be eorractad in accordance with the new estimate. - Frequent 
revisions aro evidently necessary in the case of forests with long 
revolutions, for which tho estimate of inerement: in young groups 
must always by very untelinblo, 
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‘Tho guiding principle of Hartig’s method appears to be that 
one generation ould not be benefited at the ecperae of another : 
that each sueceeding generation should have the full usufract of 
the forest, but nothing more. The principle is undeniably sound 
in regard to public and entailed property, but it certainly oan- 
not be carried ont fully without neglecting other equally im- 
portant considerations. Hartig made no attempt to bring about 
—no matter how gradually—a satisfactory arrangement of age- 
classes; in fact, unless the age-classes aro normal at starting, it 
ig difficult to see how @ proper distribution can ever be attained 
by his method except by the meresb chance. In the example 
just given, tho forest area is of uniform quality, and each period, 
if normal, should consequently havo an area of 180 acres, where~ 
as the affectations vary from 150—200 acres, and will be more 
abnormal at the end than at the beginning of the revolution. 
Considering the great quantity of ovor-mature wood, this regula 
rization of the yield, by holding over large arens of over-mature 
groups, could only be effected ui considerable loss, and the prin- 
ciple of uniform ‘annnal yilds is obviously carried too far. It 
is true that Hartig proposed to make good deficiencies, or sur- 
pluses, in any period, by increasing, or diminishing, thinnings 
uecording lv requirements ; but, as thfnnings cannot bo post 

oned or hurried on to any great extent without injury to the 
forest, and as they afford in any case comparatively small sup- 
plies, it is impossible to imagino that so large a surplus as that 
of the normal periodic area in the above example could be made 
good in subsequent periods by increased thinnings. 

The impossibility of determining the prospective rate of growth 
of groups for long periods is a serious civct of Hartig’s mothod, 
which depends for ita accumoy entirely on the correctness of 
the estimate of increment for all groups lo bo out during the 
revolution. The same uncertainty is experienced in estimating 
the amount of thinnings ayailable during the revolution, The 
whole calculation of ql in fact, resis on far too speculative 
data to admit of its being safely employed in seedling-forests, 
while for coppice the much more simple method of annual, oF 
periodic, areas suffice for all practical purposes. : 

The loss, consequent on not cutting groups at the time of their 
exploitability, may be just as great by Hartig’s method as by 
the methods of area—in the above example it is greator—but the 
latter have at loast the merit of virtually bringing about the ideat 
state with the least possible delay, an object which cannot be at~ 
tained by Hartig’s method unless the Bae classes are complete at 
starting, Its advantages as compared with area-mothods are 
that the yield, if the estimate bas been properly mado, is uni~ 
form, and that it affords the fullest scope for natural regenoru~ 
tion by seed. 


(To be continued). 
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PORTABLE FOREST TRAMWAYS ; A DECAUVILLE’S 
TRAMWAY AT CHANGA MANGA. 


Iy the interesting paper on forest tramways which appoared in 
the June Number of the “ Forester,” it ts suggested thn the 
employment of tramways in the foresis of India might have the 
adiget, by diminishing the cost of timber carriage, of increasing 
the money yield from these forests. 

As this is a question of very great importance, an account 
of the working of a forest tramway at Changa Manga, and the 

neral conclusions derived from a study of the results obtained 

sy its employment, may be useful. 

Tho Changa Manga plantation was commenced in 1866 by 
the late Dr. Stewart, Conservator of Forests in the Punjab, to 
meet the growing want for wood fuel, especially for railways. 
Only a very small area was, however, planted up to 1871, in 
which year a scheme for its organization and extension on a 
large scale was drawn up hy Mr. Ribbentrop, and this led to an 
area of some 8,000 acres being successfully stocked in the course 
of the next few years. 

Tho plantation is situated on a lovel plateau on the borders of 
the Bari Doah Canal, by which itis irrigated, and on the North- 
Western Railway line, 44 miles south from Lahore. Many 
species have been tried, butgissu has been chiefly cultivated, and 
ihe growth practically consists of that spocies only, Regular 
exploitations were commenced in 1881-82 in a crop 11 years 
ld, and the forest is now worked by the method of coppice 
with standards on a rotation of 15 years, about 550 acres being 
felled annually, leaving 15 to 20 standards as reserves for 
timber per acre. Where tho irrigation has been adequate and 
regular the growth of the sissu has been remarkably fast, show- 
ing 3 to 8-5 years por inch of average radius, and the annual 
production of wood compared with European forests onormous. 

The compartments richest in material were felled first, and 
yielded whon 11 yours old, from tho fellings alone, 2,624 eubie 
fool (stacked) of saleable fuel per acre. Including tho material 
previously removed by thinnings, the annual production per 
tere of those compartments amounted to the high figare of S68 
cubic fect (stucked)*, estimated to be equivalent over 150 
enbic feet, solid, of saleable fuel. These compartments had 
however, heen xceptionally well watered, and the average yield 
per acre from the fellings las now fallen considerably, 

Only fuel has been produced up to the present. The railway 
administration purchases all or nearly all the produce of the 
fellings. For their purposes it is necessary to cut the wood into 


* ‘Phewe figures are taken from the control books kept up at the plantation, 
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billets 24 feot long ; billets Jess than 6 inches in girth are not 
accepted, and billets over 2 feot 6 inches in girth have to be 
split so as to bring them within these dimensions. For these 
billets the Railway administration pays Re. 5-8-0 per 100 cubic 
feot stacked, when delivered on the railway line and loaded into 
the trucks. 

The net price received for this wood after deducting the cost 
of felling, cutting into billets, delivering and londing comes to 
abont Rs. 4-8-0 per 100 cubic fect stacked, estimated to be equi- 
valent to a net price of Rs, 6-13-0 per 100 eubic feet of solid 
wood. Tho smaller material, pieces under 2 inches in diameter, 
hut not the brushwood, for which thera is no sale, is sold locally, 
Dut only bringe ina net income of about 4 annas per 100 cubic 
feot stacked. 

The ruilway line on which the produce has to bo delivered, 
skirts the plantation, its greatest distance from any part of 
tho planted area. being ¢ miles in a straight line, AC tramwa 
line of a little over this length therefore dominates the whole 
aren, 

The conditions for employing a tramway line in Changa 
Manga are, therefore, exceptionally favorable. The forest is in 
a compact block at a short distance from the place of consump- 
tion of its produce, the ground, which is covered with a com- 
plete network of roads, is practically level, and the only ob- 
structions, if wo except the canal, which will eventually have to 
‘be bridged, are the irrigation channols, which can be temporarily 
bridged for a few annns. ‘The production por aero is very high, 
the annual outiurn of the exploitations, about 10,00,000 cubic 
fect stacked, including the smaller wood, is sufficiently large to 
render a considorablo outlay of capital romunorative, and the 
products of the exploitation’ aro delivered in a form peculiarly 
suitable for carringo by tramway. 

Tn 1883-84 a firm of contractors purohased the standing crop 
on sume 900 acres of the plantation, and imported, at cost of Re, 
7,648, (including freight from England,) a small portable Do- 
canville’s tramway of 16 inches gauge, to work out the produce. 
Much difficulty had always been experienced at Changa Mange 
in obtaining country carts in sufficient numbers to work out tho 
wood in the time required, Tho neighbouring zamindars were 
willing to work daring the slack season when not engaged with 
their crops; but this did not suit the roquirements of the timber 
work, and higher rates had, consequently, to be paid in order to 
get carts when there was a press of work. On the completion 
of the contractor's work in May 1884, the tramway was, there- 
fora, purchased by the Forest Department. ‘The plunt was sul- 
sequently increased by the purchase of 20 wagons and a milo 
and-a-half of rails. This tramway has now been in work for 
two years, and 11,22,000 cubic seet of stacked fuel have been 
extracted by it, 
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The plant purchased and its cost are ns follows : 


361 


—— 


Particulars, Seats Remarks, 
5,193 foet rails, ... Parchased in May 1884 from 
4 Crossings, » ‘Meesra. Robson and Co, Labare. 
20 Wagons 8,000 ‘The wagons, of whit the or 
kon inal cost was abont Ts, 00 each, 
7 bo : are now worth little, as they were 
Freight from Laboreto Changa not adapted for the carriage of 
Se ais ky | ammeter 
2,500 feet of rai + however, still fo excel 
ineceons,Omb- as, an. |) | Sethe fag emmaramat 
tree long,” «.. 2,500-0-0 abo. 
134 fect of rails 
atrdight sections, 
2:50 métreslong, 154-12-0 Pitiaed ia Ange de koe 
38 fort of curved Hing & Co, Except iho wagon 
sections, 2-50mé- 8,118) all ao tll n excellent cont 
‘rea lene 164-4.0 ion,” Estimated present value 
2 Crossings, 64-0-0 Re 2,800, 
2 Switches, 8-0-0 
1 Turntable, 55.0.0 
2 Offrsilers, 3. 82-0-0 
1 Wagon, | 2) 90-0-0 
1 Box tools, .:. 0-0-0 |) 
Agency foes, 1. at 75 
Carriage, Karachi to Change 
‘Manga, a ve | 995 
gad. 
5,280 feot rails, ..820-12-11 
2 Crossings, 4-8-0 
20 Wagons,’ ... 123-8-0 
1 Crowbar, 0-8-0 | |g ogg 
2 Axles onwheela_1-10-0 | (° ssh aaiitad cai 
i ~18. archasod in 1885-86, from 
Packing, peatiacely Mess, King, King & Co, Tho 
Total, ...465 19 11 [J Fock wee 7000, or 
Freight and ineuranes to Kara- 
chi, a a we | BIB 
Carriage, Karachi to Obnga 
Manga, ts we | 998 : 
80 bollosks, @ Be, 12 ench, | 960) these cate were andy om. 
oyed in the Division. "The 
10 do @ iy iy |__e Per ot apectlly purchased for 
Total Re, «s+ | 17,899 | the tcamway. Twelve bavesinee 
“* |_Te | died, The estimated prevent 
Total capital outlay per mile yalug of the remainder is Ra 
of tramway line with rolling 836, @ 
stock, ... pe we | 7,180 
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The train is worked by bullocks, The rails are laid on the 
surface of the ground, which is only slightly smoothed to receive 
them ; no sleepers aro required. Hach scotion of rails is com= 
plote ; the parallel rails being joined by steel connecting rods. 
forts, Amount expanded on working the tramway has hoon as 
follows :— 


Ra, 
Loading and anloading the wagons, 981 
Food and keep of balloce, 210 
Carriago and laying of rails in the plantation, 478 
Repairs and other miscellancous expenses, ... 295 


Total expenditure on working, 1,964 


The total quantity of fuel extracted has beon— 


1884-85, ., ss» 618,000 cubic feet, stacked. 
1885-86, se 5,04,000 


Total, ... 11,22,000 


This fuel was carried various distances, varying from consi- 
dorably under one milo to nearly two miles, "Reducing® each 
load to a uniform distance of one mile, this quantity is found to 
bo equivalent to 13,20,200 cubic feet carried one mile, 

outlay on work performed by machinery consists, it is 
hardly necessary to say, in the capital expended on the purchase 
of the machinery, the interest on this capital, and the pay of 
the labourers and other expenses of working the machinery. In 
considering the work done by the aid of  aachine during @ 
limited period, we must take, instead of the whole capital cost 
of the machine, a portion of this capital outlay, which we as- 
sume to represent the wear and tear or the capital naed by the 
machine during the performance of the particular work’ con- 
sidered. 

Tn comparing the results obtained by employing different 
labour-saving machines, we must therefore take into considera- 
tion not alone the labour saved by one as compared with an- 
other, but also the capital outlay on the respective machines ; 
and, excluding considerations regarding the quality of the work 
done, for one machine to be more profitable than another, the 
money value of the extra work done by it must be greater than 
the extra outlay necessary in order to employ it. 

‘Assuming that— 

Q = Quantity of material to be transported. 

Distance in miles to which this material is to be trans- 
ported. 


* Lam indebted to Mr. A. L. McIntire, Assistant Conservator of Foresta, 
in charge of the plantation, for thene figures showing tho expenditure on work. 
ing the tramway, 
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C = Tho cost of a tramway, including wagons, per mile. 
¢= The cost of the plant of the agency ‘with which it is 
wished to compare the tramway. 
N= Tho number of years the tramway plant will last in use 
2 under the conilitions under consideration. 
n= The number of years the plant of the other agency will 
last under similar conditions. 
v= The prevailing rate of interest on capital employed in 
industrial undertakings of the sort. 
P= Working expenses on extraction of a unit of material 
por unit of distance, 
= Ditto ditto for the other mode of transport. 
P he rosin: Q, will cost to transport by tramway to a dis- 
lance d— 


(1). 


aC dr 

PQU+ E+ Tae 

For PQd = Annual working expenses, 
SF = Wear and tear of plant, 


4 = Interest on capital outlay, 
Similarly the cost of extraction of the produce by the other 
mode of transport, which in this instance we will suppose to be 
ullock carts, would be— 


PO + Ey a - 2). 
Tk is evident that d, the limit of distance to which it will bo 
profitable to make a tramway, or the distance at which one mode 
of transport is ns profitable as the other, can he determined 
from the equation— 
aCr 


PQd + TE 4 A = Qed + Lt Ey ocseeercecen (B)e 


If the tramway is / times as effective as the bullock carts or 
other sgeney with which it is being compared, then P in the 


above equation is evidently equal to F, Substituting this value 
for P in the equation we get— 


— faye 
But this expression pQd (1 — oa) is the money value of the 
labour saved by employing the tramway. . For the cost of trans~ 
porting the material Q to a distance D by cart is pQd. By 
employing the (ramwuy we can transport f limes the aaality: 
of material or /Q to the same distance at the same cost of pQd. 
‘Therefore the ‘cost of transporting the material Q to this dis- 
tance by tramway is mm, therefore, the saving in cost of 
lnbour on transport by employing the tramway is pQd — 22! or 


rg 
pQd (t= 4). 


22 


354 PONTABLE FOREST TRAMWAYS; 


Woe can calculate the effectiveness of the tramway as com- 
pared with any other mode of transport from this equation— 


Tt may often happen that the machine or agency, bullock 
carts, for instance, with which we wish to compare the results 
of the tramway has hitherto been paid for by contract, so that 
we have no means of ascertaining the separate values of each 
of the quantities in the exprossion pQd + + =. But this 
contract rate, where the rato is a fair one, and not the result of 
A monopoly, is equivalont to the value of ‘the whole expression 
and may be substituted for it. 

If R be this rate, QR = pQd+ = + ,%, and the expres- 
sion (2) becomes, where It = rato for unit of distance, 


Pot g+ & = On, 
and equation (5) becomes 


f= 
QR 


Some modifications are necessary in applying these equations 
to calculate the average annual cost of tho extraction of tho 
annual yield of forest by tramway. For in this caso the dis 
tance to which the material is carried varies from year to year, 
while the length of rails, the chief item in the capital expendi 
tnre, remains the same. 

In the preceding equations, d, the distance to which tho 
material is transported, has boon taken as the length of rails. 
But in calculating the annual charge on account of the tram- 
way, wo should take, to calculate the working expenses, tho 
average ‘distance the’ material would have to be transported 
during the whole rotation, while to ealetlate the capital outlay 
we must take tho greatest distance or greatest length of rails 
required.* 

If] = the maximum distance or length of rails, 
d= the average distance to which the material has to be 
carried during the rotation, 


(8), 


(To 


* Assuming the yield por acre to be uniform, and ay, a, ay &e., to be the 
areas of the compartments; dj, d,, ds, &o., to bs the distances’ of these com- 
partments from the place of consumption of the produce ; A the area of the 
whole forest ; the average distance to which tho produce of the fellings would 
have to be carried during the whole rotation would be 


10) bands + ay dy Bo, Be, 
ty + eady Re, Be 
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then the average annual cost on account of extracting the pro~ 
duce Q by tramway will be— 
tr 
PQd +E + jog: we(8). 
To enloulato the limit of distance to which it would be profit. 
able to extend the tramway, we must substitute for d in equation 
(8) its value in terme of this limit, and of the shortest distance 
the material is carried during the rotation which is a. constant. 
If! be the limit of distance, and & the shortest distance, then 
d=, Substituting this value for d in equation (3) we 
have 


+h rie) Wr £ or 
PQ ($4) +B + imp = PO + § + ioe 
Or substituting the contract rate of bire 
o, eo 
NG, for 9Od-+ 5 ie 
pe 
t= nee 
=rm,2,7" 
a twtt0 

The value of J, the limit to which it will be profitable to ex- 
tend the tramway, can be caloulated from either of these expres- 
sions. Applying the above equations to the Changa Manga 
tramway, the annual yield of the forest heing about 10,00,000 
cubic feat stacked, therefore Q = 10,00,000 

The cost of the tramway plant per mile (neglecting the error 
involved by assuming that the capital outlay on rolling stock 
varios with the distance, which of course is not the case, bub 
the orror is small, is Rs. 7,130, 

or O = 7,180. 

Tho wear and tonr of the plant may be taken to be, allowing 
for the timo each portion has been in use, its original cost. less 
its present value. This in round numbers amounts to 10 per 
cent, of the first cost, so that we may assume that the tramway 
will last 10 years, or that— 

N=10, 

Tho prevailing rate of interest we may take (for Government 
undertakings) to bo 4 per cent. 

ra4 

Tho working expenses on transporting by tramway 13,20,000 
cubie feet of fuel to a distance of one mile were Rs. 1,964. 

The east (working axpenses) in rnpees of conveying 1 eubie 
foot this distance would be—~ 

P = 0:001488, 

The average distance to which material has to be transported 
during the rotation is 1} miles— 

ds LT. 
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The greatest distance to which material has to be transported 

during a rotation, or the length of rails required is 4} miles— 
ls 45, 

‘The least distance of the forest from the railway is zoro ; con- 

soguently 
k=0. 

From equation (8) it will be found that the average cost of 
extracting an annual yield of 10,00,000 oubie feet stacked of fuel 
during a whole rotation will come to— 

0-00148 x 10,00,000 x 1-75 + SE% TE 4 She TIA x4 
or 2,604 -+ 8,202'5 + 1,283-4 = Re. 7,089-9. This comes to 
11 annas 4 pie per 100 cubic feet stacked. 

Tho rate charged hy contractars far axtracting fuel by country 
eart from the plantation hag varied from Rs. 3 to Rs, 5 per 
1,000 cubic fect, stacked, for the compartments near the railway 
line, and from Rs. 5 to Its. 6 or 7 for the more distant compart- 
ment across the canal. As tho higher rates would undoubtedly 
have to be paid in order to get carts in sufficient numbers to 
extract the produce in anything like the same time as can be 
done by tramway, we must, for purposos of comparison, make 
use of the higher rates, At an all round'rate of Rs. 5 per 1,000, 
the average cost of extracting the annual yiold of the plantation 
by country cart wold come to Rs, 5,000; or 8 annas per 100 
cubie feet (stacked)." 

At this rate for country carts the limit of distance to which 
it will be profitable to carry the tramway will similarly be found 
from equation (10) (as b= 2) to be 

x 1000 


ewTtae'X 100,900 eet 


Tad FR TIO 
2 “io + ~t00~ 
In the above calculations the interest on capital outlay has 
been included, as this is necessary in order ta compare the 
relative value of the machines. But in practice this interest 
would not appear in the recorded expenditure on account of 
the timber works. The income would he reduced periodically, 
evory 10 years or so, by the amount expended on the purchase 
of the plant required, and for other years the expenditure would 
be only the actual cost of working the tramway. 
Not including intorest th actual cost of exploiting an annnal 
yiold of 10,00,000 oubic fect (stacked) of fuel from the Changa 
nga plantation by tramway would amount, on an average 
for the whole rotation, to Rs. 5,806°5 instead of Rs, 5,000, which 
would have to be paid for its extraction by cart. As the work 
can be done with much greater certainty and in half the time 
by tho tramway than it could be done by carts, the employment 
© The weight of green sana is about 66 to 70 Tie, por euble Toot; 100 
ccubio feat stacked of fuel pieces contnin about 6 onbie feet solic, and weigh 
from 3,000 to 4,400 Ibs. according to its state of dryness. 
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of the tramway has improved the position of the produce in the 
amarket, and, indireeily diminished the cost of the timber works 
by diminishing the cost of thoir supervision. The value of this 
suporvision, the time saved to tho establishment, is certainly 
worth more than Rs, 806 extra expenditure annually, which the 
employment of the tramway involves, The Changa Manga 
tramway may, therefore, be pronounced a financial success, 

But it cannot be said that it has increased the money yield of 
the plantation. Nor would it appear possible that, in the major- 
ity of forests this could be the caso in India ; though as the 
figures here quoted refer to the transport of firewood only, it 
may be that saving of labour is much greater in the case of 
large timber. 

"But labour saving machinery, which is profitably employed 
in Buropoan countries, where labour is dear and capital abun- 
dant, cannot always be profitably introduced into countries like 
India, where labour is cheap and capital scarce, In India ma- 
chinery is much more expensive than in Burope, and the inter- 
est on santtal is higher. Tho extra cost involved in introducin, 
new machinery is, therefore, much greater. On tho other hand, 
as unskilled labour is cheap, the money value of the Iabour 
saved which has to mect.and pay for the capital outlay on ma- 
chinery is very much Jess than in Europe. 

It must also be remembered that capital expended on machi- 
nery for the extraction of timber is heavily handicapped by the 
fact that, in very few forests can timber extraction be carried on 
during the whole or even the greater part of the year. During 
this period of rest the capital spent on machinery used in the 
transport of timber is unproductive. ‘This capital outlay in the 
case of a tramway increases directly with the greatest length of 
rails required at any time during the rotation, With wheeled 
vehicles, or draught animals, tho enpital outlay does not increnso 
to anything like the same extent ; and the average expenditure 
for the whole rotation depends on the average distance to which 
the annual outturn of material is transported, and not on the 
greatest distnnee to which it may have been necessary to trans- 
port it at any one time. 

‘Thus in Changa Manga, although the ciroumstances ara ex- 
optionally favourable, the annual charge on account of the enpi- 
tal outlay on the tramway is 64 per cent. of the total expendi- 
ture on acconnt of the extraction of timber, and although the 
average distance to which the material has to be transported. 
during a rotation is only one mile-and-three-quarters, four-and- 
a-half miles of rails have to be purchased. 

‘From those facts we may infer that, in India, there are very 
few cases in which tramways or other expensive machinery for 
the transport of timber will be able to compete with the ordi- 
nary modes of conveyance of the country. 

W. EL v’A. 
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NOTE ON THE ADVISABILITY OF APPLYING THE 
METHOD OF COPPICE WITH STANDARDS TO 
SOME FORESTS IN THE CEDED DISTRICTS. 


Tar Coded Districts of the Madras Presidency comprise the 
Districts of Cuddapah, Kurnool, Bellary nnd Anantapur, and 
Iying between the two Native States of Mysore and Hyderabad, 
form an isolated block, whoso forests though differing a good 
deal in the arid taluks of Bollary from the moister Nallamalli 
hillsin Kurnool, yet are of a sufficiently uniform character to 
allow of the samo mode of treatment being applied to the groater 
portion of their area. 

‘The area of forest in this region, hitherto notified as reserved 
forost, or now under settlement. a8 anch, is about. 5,000 square 
miles, The chief characteristic of these forests is their poornoss 
in valuable trees, An exhaustive list of the Forest Flora is 
published in the Madras Annual Report for 1884-85, hnt of the 
good timber trees therein enumerated, teak, blackwood, sandal 
and Shorea Tumbuggia are s0 rare as to be negligible quantities 
for the forester, and red sanders is confined to one corner of 
the Cuddapah district, where it grows gragariously, and formaa 
class of forest requiring special treatnient, of which I will not 
speak further in this note, 

The ordinary run of forest to which I wish to show the ad- 
visability of applying the method of coppice with standards 
varies in character from mere thorny scrub 10—20 fect high, 

resenting scarcely a singlo troe with any future before it, to 

Fuirly good deciduous forest 40—80 feot in height, which at first 
sight, appears to contain a gool proportion of free reckoned 
vahtable in the district, vie., Pteracarpua Marsupium, Terminalia 
tomentosa, T. Chebula, Hordwickia, Anogeissus latifolia, Bassi, 
satinwood, ebony, a&c.; but on closer examination it is found 
that almost withont exception every tree over 4 feet girth is un 
sonnd, and that there is a lamentable ubsence of young polos, 
and that seedlings are entirely absent or are only those of the 
hardier soft-wooded trees. 

L think it will bo seen from what I have said above that the 
forests are very second rate compared with either the sal and 
doodar forests of Northern India, or the teak forosts of the 
‘Westorn Ghauts, that they never will repay very intonsive treat- 
reat. and that the aménegisin must Ly {0 setile them on some 
simple system under which all the operations can be performed 
hy low paid native subordinates—Foresters and Forest Guards, 

Tho two following observations that I made first. led mo to 
think that in treating forests in this dry region, where the rain- 
fall is scanty and the ground always hard, wo should sock their 
regeneration more hy coppico shoots with seedlings as auxiliaries 
than by seed alono:— 
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(1), Inthe Cuddapah district about 10 years ago certain portions 
of forest, mostly scrub, were reserved and enclosed with expensive 
fences and carefully protected against cattle and fire. What has 
been the result? The trees have grown it is true, but at what rate? 
Tt has been variously estimated ai q to } ton per acre per enum. 
Pho troos aro low branched and flat topped, and seedlings are almost 
entirely absent, on account I think of the low cover and hard soil, 

(2), Again, I found that on boundary lines cut in the same class 
of forest, coppice shoots come up with the greatest vigour, and are 
not totall; Untioged ag seedlings would be, even when fire passes 
through them in their first year, 


The conclusion that I came to was that if these reserves bad 
been out clean over ag soon as they were fenced in and fire- 
protection assured, we should have at the present date a fine 
yomng coppice growth, which could either be maintained as such, 
or gradually converted into high forest, instead of a miserable 
sorub incapable of reproducing itself by sced and growing every 
year leas apt to reproduce itself by coppice shoots. 

Having treated of cultural reasons, I will now pass to others 
not loss important, viz., the demands of the timber trade and 
facilities for exploitation and control, With regard to the for- 
mor, the most important consumers of forest produce are without 
doubt railways, of which the Ceded Districts contain a very 
considerable mileage. The Madras Railway runs through from 
north to south, the Bellary-Kistna and Southern Mabratta system 
crosses from east to west, and there are other famine lines sur- 
yeyed and sanctioned which will shortly be constructed. But 
these railways are laid with iron sleepers, and for the construc- 
tion of their buildings and rolling stock they prefer Burma teak, 
which is at present obtainable in Madras at a very low price, to 
the inforior local woods. ‘Thus the only local product they con- 
sume is firewood, and there is not the slightest chance of coal 
being substituted for wood so long as wood is available at pre- 
sent prices. The local demand is for firewood for domestic 

purposes, boiling sugarcane and smelting iron, (though this 
Inter iedustry is dying out) for timber of small scantlin; 
(#" x 6” x 16’ being about the largost size in demand), ond 
for poles and bamboos. For poles of good sorts the demand is 
very great. 

T submit that’ the system of coppice with standards is emi- 
nently suited for supplying these demands. The revolution 
should be long 25—B0 yours, which would produce poles 8—12 
inches in diameter ; those of the better sorts would be used for 
building purposes, construction of carts, &c., &c., and the rest for 
Browood.. ‘Hho reserves. of two nnd. three revolutions, would 
yield the kind of timber in demand in the neighbourhood. 

Of course this system could not be applied to the whole area, 
as in the more remote portions of the forest timber alone is 
marketable, but still there are about 500—600 square miles, say 
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10 per cont, of the whole forest area which aro sufficiently near 
to railways and small towns to insure the sale of the firewood. 

Tho advantages of this system over all others in tho way of 
police, control, and method of exeouting the follings will be best 
shown in taking them one by one and demonstrating the diff- 
culties that lie in the way of their application, 

‘The systom of “thinnings” or natural “reproduction” requires 
not only skilled supervision, but also very intelligent men to 
mark the troes that are to be felled in every operation which the 
revenue derived from these forests would never justify us in 
empleying 5 to say nothing of the expensive survey on a large 
seale which would be a necessary preliminary. Besides this, I 
do not think that the poorer scrub is capable of reproducing ite 
self by seed, and i would in any case be necessary for it to first 
pass through two or threo rotations of coppice so as to got a 
sufficient number of standards of the good sorts capahlo of bear- 


ing seod. 
' would be equally difficult to apply the primitive method, as 
the chief products required are firewood and poles, and the size 
of the troos is so irrogular, that the possibility would have to he 
fixed by volume, which is always dangerous, and here with our 
very limited knowledge of the annual production might lead to 
very disastrous resis 

the “out and come again,” or liconse and voucher system, 
which was in vogue in these forests when the object of Govern- 
ment was simply to obtain revenue, may be condemned without 
furthor argument. A modified form of it, in which five or six 
of the principal trees are reserved from felling, might be re- 
tained in the more remote parts, which will, howrear, be chiefly 
worked for grazing, which these forests will have to provide for 
to a very large extent. 

Tn working under.tho system of coppice with standards, the 
following advantages may be enumerated :— 

(1). “An elaborate survey will not be necessary either of the 
ground or of the crops. 

(2). The system gives very good results undor vory rough 
treatment. The marking of standards can he done by Forest 
Guards subject to subseqtiont inspection by Forester or Ranger. 
On this point it stands far above any other system. 

(8). ‘The controlling officer, after a compartment has been 
cut, can soe at a ghinco if the work has been properly done, and 
that no fraud hus been committed by the contractor, which is 
very difficult to do when selection fellings and thinnings are 
going on over a large area. 

(4). This systom more than any othor enables the Forester to 
increase the proportion of superior species at the expense of 
the inferior ones, a rosult which is often reversed under other 
systema, where the tendancy is always for the strongest to take 
posession of the soil. 
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(3). Lastly, but by no menns least, it is possible to substitute 
sales of standing crop for departmental working, without which 
it is difficult to manage forests on any other system, and regard- 
ing which I think experience hae shown that in India it docs 
not pay in forests where inferior timber, poles and firewood form 
the only products, 

Konpa Dona. 


NUTRITION OF CUPULIFERE.* 


We wish to give some account to our readers of a recent dise 
covery, which bids fair to exercise a complete revolution in the 
field of vegetable physiology. ‘Lhe subject is of primary inter- 
eat to the Forestera, as it concerns one most important forest 
species, presenting as it does the question of the nutrition of 
tho oak, heech and hornbeam from an entirely unsuspected point 
of view. A new light has been thrown on this question, the 
difficulty of which naturalists have had good reason to believe 
wera smoothed away since Sach’s frmous experiments. 

For this discovery we are again indebted to Germany, a coun- 
ty which may be styled the laboratory of natural science, and 
which, thanks to the untiring investigations of the scientists of 
the Wurzburg Instituto, particularly bas so largely contributed 
to the advancement. of our knowledge of ve; table physiology. 

Dr. Frank, a learned professor of the Berlin University, is of 
opinion as the result of aunastous experiments, that various 
ligneous species are nourished hy the intermediary of under~ 
ground fungi. ‘This appears an odd theory : hitherto we have 

een taught that all trees obtain such constituent elements of 
these compositions ag are procured from the soil, by means of 
their slender fibrils. This is not so however : all trees do not 
act thus. Oaks especially do not directly obtain the smallest 
nutritive particle from the soil; but thero exists around their 
roots a complete envelope formed by a fungus, to which the 
functions of nutrition are exclusively confided. This envelope 
18 intimately connected with the root, growing with it acts as a 
suorphologieal organ, Dr, Prank hes called myeorhiza, 

‘This mycorhian. is in the form of a psoudo-parenchyma come 

josed of several layers of cells irregularly intorlaced and form~ 
ing a dense roticulation. Not only does it cover very completely 
the epidermis of the root, but it penetrates into tho interior of 
the epidermal cells. ‘The formation of root-hairs is totally pre~ 
vented, and what might be taken to be the latter are filiform 
ramifications of tho fungus arising from prolongations of its 
internal cells. 7 
Tho growth of tho envelope follows that of the root in.» par- 


* ‘Translated from the * Revue dos Eanx ct Fuvéta” for March 1886, 
Ba 
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allel manner ; one line indicates the termination of one and the 
other, so that the fungus remains in close proximity to the 
growing point. Nevertheless tho physiological organic union 
oceurs very littlo behind this point, and only at that spot where 
the longitudinal growth of the free colls is terminated. 

When a young germinating plant is examined, the presence of 
this fungus is not at first apparent. It is first seon on the 
young lateral roots, grows slowly on these, persists for @ short 
period only, and in any case is destroyed ‘when these organs 
attain maturity, 

The myeorhiza gives rise to a striking alteration im the root 
growth. While roots free from this parasite remain thin and 
elongated, producing far-spreading lateral ramifications, the my- 
corhiza grows very slowly and engenders short and thick roots, 
from which exactly similar ramifications arise, the whole re~ 
sombling # growih of coral, 

Dr, Frank's observations give as result—that the Cupulifera: 
and Corylace (oak, beech, chestnut, hornbeam, hazel) are 
always attacked by this parasite ; that the Salicinew (willows 
and poplars) are froquently so ; and that finally the birch, alder, 
plane, walnnt, robinia, lime, maple, ash, elder ‘and generally all 
shrubs, are never so attacked, 

The author of this theory has endeavoured to determine in 
what entegory this fungus should be included : it appears that 
it would probably be among the tuberacee or the gasteromy- 
cotes. Until a enreful examination has been made of this 
fungus growth while fructifying, it will he impossible to give a 
definite answer to this question. The mycorhiza of a truffle. 
bed has been examined, and absolutely’ no difference found 
hotween it and the mycorhiza described above. Dr. Frank bee 
lieves, therefore, that'he is justified in asserting, that it is really 
this fungus which produces the truffle, and that, if the latter 
be the rarer of the two, it is because its fructification is usually 
prevented by varions external conditions. 

Finally, the author of this theory oxpresses himself as fol- 


lnws relatively to the physiologies] importance of the mycor- 
hiza — 


“The mycelium of thie fungus must be regarded as a parasite 
upon the root of the trees, from which it borrows the carbonised 
materials assimilated by the leaves. On the other hand 
the tree with all ite mineral elements, together with the 
it requires: alone it fulfile this 76/9, because alone it 
with the soil. Thus these two vegetable organizations e: 
side and without any mutual injury, assist each other.” 

We have sketched in a summary manner the new theory 
which Dr. Frank has imagined. This doctrine is entirely in 
accordance with the scientific ideas of the day. Have not, in 
fact, chemistry and medicine during the Inst few years, general- 
ised the important réle played by fungi in natural phenomena ? 


xint side by 
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And now the science of sylviculturo is, in its infancy, becoming 
complicated by the study of these inferior organisms. 

Dr. Frank is not a forester ; but who knows that he will not 
caxso an immense progress in sylviculture ; who can foretell 
the practical consequences which his discovery may lead to. 
Tt rosis with us foresters ta deduce them: a new field of study 


is open to us; let us enthusiastically apply ourselves to the 
as 


ROUGH NOTES ON THE TUSSUR SILK-WORM IN 
ITS DIFFERENT STAGES. 


Tre first colloction of cocoons was made by me in October on 
my coming ont to the forests. They were gathered from dif- 
ferent kinds of trees, for instance, the sal, asyna, jman, chilla, 
carya, ke. 

T put them away carefully ina box, examining them daily. 
They remained in a dormant state till towards the end of 
March, when the first change was noticed. The development 
from the chrysalis state to the moth takes place inside the 
cocoon, 

This can be soon by carefully cutting the cocoon in two, 
taking care not to injure the chrysalis. The thick skin of the 
chrysalis gradually becomes soft at the time of change, and 
the’ oxit is made from the upper or head portion, The math 
moistens the end of the cocoon, which, being softened, enables 
it to work its way out, leaving the shell inside the cocoon. 

Tt is then in a very cramped state, but in about 15 minutes 
the wings spread out, measuring from 6 to 8 inches, though 
it eannot fly for three or four hours, 

‘The female can be distinguished from the male by its feclers, 
which are like tiny ferns, very thin and narrow, those of the 
male being broad and thick, Tho female is abouta third longer 
than the male, 

‘As is the caso with all moths, their flights are only made at 
night. In the evening, or about dusk, I put owt several fe- 
males, tying them, by their right wings, with pieces of thread 
some 18 inches long, to trees and bushes out in the open, on 
the skirts of the forest. The use of the long thrend was to 
enable the moth to flutter about. The moth flight commences 
from about midnight, and they fy about till ahoul 3 a.s., when 
the male, attracted by the flutter of the female, consummate 
their brie? marriage, remaining in position till sunrise, when he 
leaves her, and returns to the shade of the dense junglo. 

The female moth commences to lay immediately, and will ley 
from 150 to 200 eggs, both male and female dying in about 15 
days. If the oggs are not fertilized, they flatten out and dry 
up very shortly, but if all right, hatch in about a fortnight. 
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‘Whon first hatched, the caterpillars are of a yellowish brown 

colour, and the yellow colour deepens as they’ approach their 

first change, ahont the 9th day ; they then spin a little silk 

‘on to a branch or leaf on which they thus obtain a firm hold. 

qhey then burst their skins and craw] out, leaving the old skin 
hind, 

Tho second change commences about the 20th day, the third 
about the 30th, and the fourth and last change about the 40th 
day, each change taking about three days to complete. 

During the changing periods they eat nothing, but during 
the rest of the time feed ravenously on green leaves, and a cater- 
pillar after his last change will every day consume a fully deve- 
lopod sal leaf, In about 15 days after the last change, the 
caterpillars commence spinning their cocoons, getting into the 
chrysalis state in some six or eight days. 

jome caterpillars I reared were hatched on the 28th March. 
They commenced their first change on the 6th April and finished 
on 8th ; the second change commenced 17th ‘April finished 19th 5 
the third change commonced 26th April, finished 28th April 5 
the fourth ‘and last change commence! 7th May, finished. 9th 
May ; and they spun their cocoons on the 19th May. Four 
craps af eoraona can be gathored in the yoar, viz., in April, 
June, August and October. 

Lam sending you a box of moths, and you will see that they 
are differently coloured. At first I attributed this to the cater- 
pillars feeding on the leaves of different trees ; for instance, the 
reddish coloured ones on asyna, the yellow on jiman, &e., but 
T find I was mistaken, as the batch of eatorpillats T jast Fonr= 
ed were all fed on sal, hut the moths were of difforent colours, 

The cause I cannot explain, I am also sending you, presery- 
od in spirits of wine, spocimens of the caterpillars in their 
different stages. L have already stated that the caterpillars feed. 
ravenously on tho leaves of certain trees, but whether that doos 
any damage to tho trees themselves I cannot say. I have also 
noticed that after the caterpillar has changed skin, he turns 
round and eats a portion of the old skin. I noticed it on 
several occasions with the batch I just reared. 


Dupwa Guar, } 


27th Tune, 1886. CG. W. Auiax. 


ly: Nores, Queries ann Extracts. 


WOOD FOR CIGAR BOXES, &o. 


Wire regard to tha query shave, and the reply of ex-Seiment 
in June number, I should say there can be little doubt that one 
of the best woods, oreven the very best of all, is Poma (Cedrela 
Toona). It has all the qualities needed, i.e.,color, lightness, du 
rability and ease in working. There are many good woods, 
but their color, or rathor want of color, is against them. 

The Poma or cedar-like ttn has all the qualities required in 
avery high degreo. It is a real wonder that this most useful 
of ull our trees in India is not extensively planted, ie., that large 
areas are not devoted to it alone in all provinces. It grows re- 
markably onsily, and seeds profusely ; the seeds germinate at 
onee, and it also bears transplanting. 

I cannot bear out RxX-SropENT’s recommendation of Sum, 
(Mackilus odoratissima). I bave worked a great deal of 
about 800,000 superficial teet, during the last three year 
is heavy and rather cross-grained, besides being the tree on which 
silk-worms are reared, ‘The wood of woods for cigar boxes is 
undoubtedly Poma, or the cedar-like ttn.” 


Srasacar, Assam, 8. B. Pra. 
Uth July, 1886. 


Tr will be romembered that on pages 155-58, Vol. IX. of the 
“Indian Forester,” Dr. Warth, in publishing a summary of the 
meteorological observations taken at the Forest School, drew 
our attention to the very interesting fact that as long as the 
minima temperatures observed respectively at the low and high 
levol stations were appreciably different, fair weather was prog~ 
nosticated, and that whon these two temperatures approached 
ono another, rain was indicated. ‘Tho explanation of this pho- 
nomenon will be found in the following translated extract from 
our Spanish contemporary, the “ Revista de Montes” :— 


* Mr. Sutherland, the Manager of the Indo-Havana Corapany of Meerut, 
‘was supplied with tin wood from Dehra Dun, and writes to say that it has 
given very satisfactory results for cigar boxes, which aro of equally good ap- 

saranoa, though slightly costlier than Spanish cadar, the wood used for box- 
ing all high class cigars.—[Ep. ] 
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“Continning bis observations regarding all that relates to the 
penomens of heat, Dr. Tyndall compared the rontings at the same 
our of the night of two differently placed thermometers. One 
thermometor was suspended in the air at 4 feet above thy ground, 
while the other rested on a cotton pad placed on soil cleared of all 
vegetation. The experiment was carried on away from buildings, 
and from whatever was likely to interfere, however so little, with 
free radiation. 

“Under these conditions the thermometor on the ground in 
a lower temperature than the other, and the difference between the 
two readings varied from 4° to 18° Fah. While the moist south 
west wind wan blowing, or immediately after heavy rain had fallen, 
the difference was always slight, and even under ati absolutely clear 
ky, which ought tu have favoured radiation, the difference did not 
exceed 6° or 7°, 

“On the other hand if the obsorvations were taken during the 
prevalence of dry winds from the north and north-east, tho difference 
was much more considerable, a circumstance that proved a much 
more active radiation than before. ar 

“Lhe conclusion to be drawn from these observations is sppa= 
rently that the watery vapour auapended in the atmosphero, without 
interfering with its din Crnsity, ‘acte as a sort of medium which 
impedes the passage of heat and retards the cooling of the ground 
by radiation,” 


New Tawwrve Mareniats,—Wo have beon favoured with a 
now exiract—thut of “sal” bark—forwarded to us by the 
Conservator of Forests in Oudh, India, There are large forests 
mainly composod of these, trees in certain districts in India, so 
thut the supply may be said to be inexhaustible. Its value us 
a tanning agent has, however, to be tested in the tumery. 


Copy of Analysis, Extract of “Sal” Bark, 
Specific Gravity 1383 = 86 degrocs Baume, 


Moisture, vse 82-41 per cent. 


Reduced to ashes, 656, 
Tannic A ve B229 
Non-Tannin, - BUR 


The colour of the solution is a brownish red, and from ita 
roactions we should not judge it to be a weight-piving mate- 
vial.—Leather, 
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FOREST ORGANIZATION FOR BEGINNERS. 
(Continued from page 348), 
CHAPTER VI, 


DaTERMINATION OF THE YIRLD OF FORKSTS REGENERATED 
BY TH METHOD oF REGULAR OUTTINGS—(coneluded). 


4.—Tum commineD METHOD, 


‘Wuite the methods of area demand that almost exclusive atien- 
tion bo paid to a regularization of tho age-classes, and Hartig 
would sacrifice all other considerations for the sake of uniform 
annual yields during the revolution, the main object of that form 
of tha combined mothod, which is now gonerally adapted, ix to 
steer a middle-course hetween these two extremes : ta pay pro- 
per attention to the ultimate attainment. of a satisfactory state of 
age-classes, and sequences, without unduly favouring future, at 
the cost of present, generations, 

‘When, two or threo centuries ago, tho forests of Europe were 
thought to bo disappearing, and some sort of system in oxploie 
tation came to he regarded a8 essential to save them from devast- 
ation, all that at that time was deemed necessary in the matter 
of organization was the cstablishment of a sustained yield with 
the least possible delay. The shortest road to this ond was con- 
sidered to be the division of tho forest into a number of coupes 
equal to the number of years in the revolution, and the cutting 
over of one each year, But in scedling-forests, a3 already explain- 
ed, simple methods of area, besides presenting other drawbacks, 
do not necessarily lead to a sustained yield. Later on the me- 
thoil of proportional coupes was introduced, and, towards the end 
of last century, Hartig’s method, either of which, provided the 
data on which the estimate rests be correct, and that nothing un- 
foreseen arises to disturb the plan, certainly would afford whut 
practically amounts lo equal annual yields by the end uf one 

3p 
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revolution. In the mean time, however, forests had been steadi- 
ly increasing in value, and, since the beginning of this century, 
the idea has gradually gained ground that a sustained yield, 
however much to be desired, may ha toodearly bought, and that, 
even from a politico-economical point of view, it may be more 
advantageous to exploit groups at the most useful period of 
their existence than to attain uniform periodic yields, or an 
ideal state of age-classes, by sacrificing young groups, or by 
holding over mature groups long after their proper term. Tho 
futility of attempting to determine the increment for long 
terms, as well as the exact time of exploitation of every group to 
the remotest poriod, no doubt contributed considerably towards 
this more rational’ view of the matter. At the present day, 
therefore, the most eminent authorities have completely aban- 
doned the notion that a regularization of age-classes, oF a sts 
tained yield, is tho only object to be considered in orgunizin, 
forest and old that, for ll practical purposes, it should suffice 
to determine tho yield of the first period only, which shonld be 
fixed after duly weighing all considerations of’ sylviculture and 
economy, 


There are many varieties of the combined method, but all 
have thie characteristic, that the poriodie yield ia fixed by area, 
while the annual yield during a period is determined from an 
tetimate of the average anauat yield of the standing-stock apper- 
taining to such period. One form demands equal affoctations : 
in another, the chief object is to attain equal poriodie yields, at 
the cost of more or less unequal periodic areas: a third insists 
on the continuity of each periodic area, while a fourth affords 
full scope for the selection of groups of an affectation from the 
whole series. Some, again, requiro an estimate of yield for the 
whole revolution ; others, only that: of the first 1220 years. 

The combined method having been evolved from the two 
methods last described, the oldest form is naturally that which 
requires the estimate of yield for the whole revolution. Owing, 
however, ina great measure, to the difficulty of determining 
prospective yield for a long term of years, the calculation in 
recent times has, as already observed, been generally confined 
to an estimate of the yield of the first period." There is cer- 
tainly no harm in attempting to estimate the yields of all affec- 
tations, but experience teaches that such estimates are sure to 
bo upset, and that it is quite impossible to place any reliance on 
forecasts for more than a comparatively short space of time. 
When, therefore, an estimate is made for the whole revolution, 
tho estimated yields and proposed distribution of groups of later 


Perhaps this statement is too aweoping. It appears that the older system. 
alill very general in France, In Germany, it has loug been abandoned for 
@ reason given in tha text, and because an equalization of the yields of 
periods, whioh is the sole raison d’étre of the method, ia no longer considered 
essential to a good scheme of exploitation. 
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periods can only serve to give a rough idea of the probable re 
turns and course of events. 

For tho purpose of illustrating this method, we will take the 
forest described at page 389, (August Number.) 


The area of the series heing 540 acres and the revolution 
60 years, tha normal coupe would bo 540 + 60 = 9 acres ; and 
each normal periodie area (the forest being of uniform fertility 
throughout) would be 9x 20 = 180acres, for periods of 20 
years. 

The following table shows tho normal and actual states of the 
age-classes which proceed by differences of 20 years -— 


AREA OCCUPIED BY EACH AGE-CLASS, 


Agecciaan, 
Normal. | Actual, Too much. | ‘Too little 
1—20, I, 180 192 2 oo 
2140, I, 180 159 ae 21 
41—60, III, .. | 180 189 9 oe 


A blank of 13 acres is inclnded in the first class, There is 
a large stock of over-matura wood: 54 acros of groups 80 
years old, ond 71 acres of groups 65 years old, together 125 
acres. ‘The remaining groups, which would naturally be cut 
during the first period, with tho exception of 4 of 14 acres, 
stocked with a group 55 years old, would all have to he exploit 
ed at an average aga of 55 if the narmal poriodic area is work- 
ed ont during the first period. The quality of the groups is 
uniform, and they are of uniform density throughout, so that 
the proportion of inferior and superior groups in the several age- 
classes has not to be considered in this case, Tho old groups in 
Ja, 2¢ and 6b are long past their proper term, and it is desirable 
that they should be replaced by young growth with tho lenst 
possible delay. This is all the more necessary, as it is to be 
feared that they will soon hocome unsuitable for nalural repro~ 
duction by sced, which is the mode of regeneration that it is 
desired to apply to them. On the other hand, there is a rather 
serious deficiency in the second age-class, which would, in itself, 
render the husbanding of the resources of the first desirable. 
Tho produeo is chiofly exported, and there is no fear of injuri- 
ously affecting prices by cutting considerably more than the nor- 
mal yield during the first period. All things considered, tho 
organizer thinks it advisable to put about the normal area’ into 
the first affectation, but to split it up into two portions for the 
purpose of caleulating the yield, so as to enable the manager 
to hasten the cutting of very old groups, and to retard cut- 
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tings during tho Inttor part of the period. Jn pursuance of this 
plan, itis proposod to ‘out annually for the frst ten yenra 3,200 
cubic yards, in round numbers ; but, during the second half of 
the poriod, only 2,850 cubic yards, “This estimate is arrived at 
as follows :— 

Ist Decade. 


‘Average | yy; 
Prosent Yield por | Field 
Compartment, |Area,acres,| age ge of | gere,cuble | STSPs 


of Gnp. | emp [con | sabe 
30 80 85 885 11,550 
10 80 85 385 3,850 
14 80 86 885. 5,890 
15 65 70 821 4,815, 
21 65 70 821 6,741 
90 tie ay me 82,846 


‘Moan yearly yield, ... ) 8,285 


Yield of 


Compartment, |Area, acres be 
yards. 
8a (remainder), 95 12,740 
4, wef 48 11,868 
4, i 12 8,852 
Total, ... | 90 28,460 


‘Mean yearly yield, ... | 9,848 


The above arrangement gives 180 acres for the whole period, 
which is the normal area of the affectation. That the groups 
chosen for cutting are suitable has been shown in the previous 
example, (see page 339, August pombe 

To entor upon further calculations with a viow to fixing the 
yiold of the next poriod, or next two periods, would be quite 
superfluous, A glance at the age-classos at onco shows that 
ample provision has been made for the future, and that it will 
he quite oon enough if the calculation be continued at the end 
of the first period, whon the organizer will be in @ much better 
Position to estimate the yield of the second period. If, however, 
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it is desirad to obtain a rough idea of the prabeble plan of ex- 
ploitation during the next two periods, the following provisional 
allotment of groups might be made, when, if tho increment 
remained the same, the yields shown below would result. It is 
unnecassary ta sny, after what has been already said, that the 
calculation of the yield of the second and third period is unne- 


cessary, 
2nd Period. 
a EE 
Average’ Total 
dt Yield 
Compartment, | Af | ageat | AEF foe aero) ECM Of | Romar 
aroop | ation [@-38ete| Fats, 
885 770 
120 240 | 3c, safety cute} 
843 | 2,401 | B88 
204 | 2,448 
276 | 12,420 
276 | 8,280 
276 | 3,864 
276 2,208 
229 4,580 
204 | 6,824 
229) 2,061 
we 45,596 
‘Moan,yearly yield, 2,280 
ree ee 
8rd Peri 
‘Average Ton 
‘Present Yield 
Compartment, | ASS [goat | 8,9 tyr aera} Hed of 
BrOUP. | tation, ( JES! evans, 
lea (remainder),) 88; 61 | 71) 326 
3e (remainder), | 85 | 45 | 55 | 276 | 8,820} fimeaf cht 
Se, cy iby 40} 50) 225] 2475 | Station, 
165, “ 14 30 40 168 2,212 
lsd, . 18 45 55 252 8,276 
sa, ” 55 50 60 276 16,180 
Mc(part), ..| 19| 50} 60] 276| 5,244 
Total, | 180) + |. we | 47,968 


Mean yearly yield, «.. | 2,898 


a 
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The station boing of uniform quality throughout, the annual 
yield of the ideal stato would be 9 x 276 = 2,484 cubic yards, 
(9 acres being the normal anmual coupe, and 276 cubic yards 
the yield per acre of a group 60 years old,) and, if things tarned 
out as anticipated, the actual yield would be fairly norinal dure 
ing the third period, and not ¥ery far off normality during the 
second. 

The estimate of yield for the first period docs not include 
yields from thinning and minor produce. ‘The average annnal 
Yield, if any, from these sources would have to be added in order 
to give tho full return, 

The yield from thinnings may be taken as oqual to the aver= 
age annual yield of the last five years, or i may be estimated 
after a careful examination of the groups to bo thinned duriny 
the period, or at 0 and so much per cont. of the main yield, 
or from experiential tables, Minor produce (stones, fruit, sap, 
earth, honey, &.) may he estimated on the average return of 
tho last five years, 


Tho advantages of the combined method are, as regards seod- 
ling-forost, thaé the affoctations being fixed by area, excossive or 
insufficient cuttings are easily guarded against, and that certain 
provision can be made for futuro periods ; at the same time, 
uniform annual yields are obtained during each period, and the 
manager is afforded ample scope for the exercise of judgment 
in tho selection of groups for regeneration. Due aitention can 
also he paid to the economical side of the question, which is not 
possible by those methods, previously described, which aro hased 
on a fixed dea to which all other considerations must give way. 


CHAPTER VIL. 


DETERMINATION OF THE YIRLD OF OVERWOOD AND OF SERIES 
SUBIECT 10 THE METHOD OF SELECTION, 


1.—Ovenwoon-serizs, 


Hero two distinct modes of treatment are necessary, ono for 
the overwood, the other for the underwood, 

The underwood may be most conveniently treated by the me- 
thod of equal areas, or of areas inversely proportional to their 
supposed productive power. The former will generally be found 
sufficient for all practical purposes. 


‘Tho overwood may he regarded as open scedling-forest with- 
out reference to the underwood. It is convenient, and usual, 
to choose a revolution for the overwood which is a multiple of 
that of the underwood, so that if » represents the revolution of 
the underwood, mz may represent that of the overwood ; in that 
case, if the revolution of the coppice were 80 years, and that of 
the standards 90, m would be equal to 3, 
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For the underwood in an ideal forest, tho area of the annual 
coupe is equal to“, when A represents the area of the forest. 
The aren occupied by one age-class of the coppice is equal to 
nA, when 2 represents the number of years in each such class ; 


but the area occupied by each age-class of the overwood can 
not be dotermined in a practical way, because a confused mass 
of trees of yarious ages oscur on each coupe of the underwood. 
In the ideal forest, however, we may, for the sake of clearness, 
picture to ourselves each class separated from the mass anc 

occupying a compact area by itself, in which case there would 
bo mr groups of standards in a regular series from 1 to mr years 
old, each occupying a space oqual to 2. For, the oldest coupe 


of the underwood would contain standards of the following 


ages — 
rr Be me 
The next in ageofr'—1, 2r—1, 8r—1,... mr—1 
‘The third oldest of r—2, 2r—2, Br—2,. 6. mr~2 
And so on, down to the last coupe of the underwood, with 
group 7 — r= 0 years old, which will contain standards— 
ror Mar Bron. 6. «mer, years old, 
that is to say 
OB ee wwe + (mal) ry yonts old, 
‘There would, therefore, be a complote series of standards of all 
ages from 1 to mr years old. It, now, we assume that each 
clase oconpies an canal area, as in the ideal forest it would do, 
and if the standards aro regarded in the light of open forest 


occupying the whole of the area, one year’s coupe will bo -* in 


size, and the area occupied by each age-class will bo n 4. 
For a forest 100 acres in extent, with a revolution for its 
coppice of ten years, and one of 40 for its standards, the yearly 


100 
underwood coupe would be 32° = 10 acres, 


‘The overwood-coupo would be 42? = 2b acres, 

If the age-classes are taken for periods of five years each, 
there would be— 

Class I. Underwood (trees 2 to 5 years old) 


L. Overwood (1 to § years old) 5% 194 


II, Underwood (troes 6 to 10 years) 10x 5=50 
3 IL, Overwood f | MRD 
And so on, for remaining overwood-classes. 

Fonr classes of the overwood occupy the same area as one of 
tho underwood, so that by taking the area of the latler as the 
aren of one age-class, there would be 


5x 100 


70 = 50 acres. 
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F, Class. 


Underwood—50 sores with trees 1-5 years old. 
Overwool— pe E8Q. A 


AT. Class. 


Underwood—50 acres with trees 6-10 years old, 
Overwool— » 2-407, 


The number of gradations of age in the overwood is general- 
ly taken as = — 1, when mr is the revolution of the standards, 


x that of the coppice, ‘The first clues is then supposed to be 
long to the coppice, being of the same age as, and undistin- 
guishable from, it. 

For practieal pitrposos what has to be decided is the number 
of trees, or their cubic contents, of cach age-class of a series, to 
he permanently maintained. This eannot bo ascertained accu 
rately, but it is possible to obtain a moro or Jess correct estimato 
which may serve asa guide. The first thing to detormine is tho 
area of the ideal annual coupe. This, as we have seen, is qual 


to 4 The degree of cover admissible has then to be decided. 


This deponds on tho species constituting the underwood and on 
those forming the overwood—whether the former are shade- 
enduring or light-demanding, and the latter dengoly-lnaved or 
open-crowned—on the station, and tho comparative demand for 
coppice and standards, ‘The degree of cover chosen is expressed 
in decimals, full cover being equal to unity. The cover may be 
determined by measuring the area oceupied hy a number of 
trees of the moan age required, and striking an average. The 
area occupied by a treo is fornd by measuring tho area en- 
closed by (imaginary) perpendicular lines dropped from the 
tips of the outermost branches. If 4, 4; ay &c., represent the 
surfaces taken up by test-trees of tho Ist, 2nd, and 3rd classes, 
respectively, y tho deyroe uf cuver decided on for the overwood, 


and n * the area of an age-class, the number of trees in each 
class will evidently be :— 


nd 


and $0 on, 

Supposing we have an ideal forest of ovorwood, 120 acres in 
extent, with a revolution of 60 years ; 7 = ‘25: ago-rlnsses 
proceeding by differences of 10 years: and that tho following 
average values have been obtained of a, & &¢.:—~ 


8 square yard 


= 6 square yards; s, = 10 sqnare yards, 
16 squaroyards 


= 25 square yard 16 square yards, 
acres = 9,680 square garda, 


yh 120, 
The yearly cutting will be 20 = 
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Each class will oceupy 20 acres. The number of trees in cach 
clase will bo as follows :— 


Class I. (1 to 10 yeare old) = 10 x %08? 5¢ 25 == 8,067 
Class TL. (11 to 20 youre) = 10 x 2M? x 25 = 4,084 


Clase TET, (21 to 80 years) = 10 x 9H? x 25 = 2,420 
20 


Class IV, (81 to 40 yoars) = 10 x “UR? x -25 = 1,513 


Class V. (41 to 50 yours) = 10 x Se x 2h = 908 


Clase VI. (51 to 60 yours) = 10 x 2 x 25 = 672 


This represents the ideal quanti of standing stock immo- 
iatoly before a cutting. On each coupo of the underwood 
there will be troes representing each age-class of the overvvood, 
cach class occupying an equal areas Lf, in the above example, 
tho revolution of the underwood were ten yoars, its annual 


coupe would be !2? = 12 acres, and on the oldest, just before a 
cating, thero would be overwood 60, 50, 40, 30, 20, 10 years 
old. ‘The next in order would have overwood 59, 49, 39, 2, 
19, 9 years old, and co on in regular succession down to the 
youngast with overwond 50, 40, 30, 20.10, 1 years old. Each 
underwood-coupo would have 807 first-class standards, 403 of 
the second, 242 of the third, 151 of the fourth, 97 of the fifth, 
and 67 of the sixth class. On the oldest coupe, for example, 
there would be 807 standards ten years old, 403 twenty, 242 
thirty, 151 forty, 97 fifty, and 67 sixty years old; the annual 
yield being 404’ of tho first class (ont belonging to tho 
coppice), 181 of the socond, 91 of tho thirds 54 of tho fourth, 
80 of the fifth, and 67 of the sixth class. 

‘The contents of the average treo for each class being known, 
it is, of course, ensy to estimate the contents of the standing- 
stock of a normal series. 

Tf, for instance, the test-trees in the above example contained 
onan average 0°02 cubic fect for Class I., 2°0 cubic fect for 
Class IL, 72 cubic feet for Class ILL, 180 cubic feat for Class 
IV., 86:5 cubic feet for Class V., and 65°5 cubic feet for Class 
VL; the supply of overwood would amount to 
8,067 x ‘02 + 4,084 x 20 -+ 2,420 x 72 + 1,518 xX 180 + 968 

X 86-5 4 672 x 655 
= 161 4 8,068 + 17,424 4 27,284 4- 85,982 + 44,016 
= 182,235 cuble fect. 

In this mannor we may find the normal numbor of trees to 
Yo maintained, or established, and their ideal cubic contents. 
Tt is also novessary to know the heights, or diameters, of the test~ 
trees of each class, in order that the height, or diameter, of a 
treo may be used to fix its age-class when working the forest. 

Se 


894 FOREST ORGANIZATION FOR NEGIENRRA, 


If tho yiold is to be givon in cubic feet, it is necessary to 
make a very careful and comprehensive estimate of tho contents 
and increment of the overwood. The amount to be cut yearly 
in cach class may then be fixed by tho formula 


Vaty oo’ 


when I represents tho actual yearly increment of ‘the series: Q 
the actual, Q' the normal, supply: a the term of an age-class, 
which should correspond to the length of a period. If tho forest 
is not normal as regards its age-classes, it must gradually be- 
come go, provided tho estimate of increment and standing-atock 
be correct 

The data of this calculation are, however, very difficult to de~ 
termine, and the usual, as’ well ns safest and most simple plan, 
is to fix the number of trees of certain height- or diameter- 
classes lo Le cut annually, so that tho uncertain elements, cover 
and incremont, shall not bo brought into the calculation, except 
as rough guides to the number of trees which should be main- 
tained, fhe maintenance of a fixed quantity of overwood of 
ench ago-class is thus rendered a comparatively simple affair. 
If the age-classes are not normal, the object of the organization 
will bo to make them so by suspending cuttings, or by reducing 
them helow the normal rate until the Hfosired object is attained. 

The system of determining the number of treos of each ago- 
class to be cut by a hard-and-fast rule is not likely to enable the 
proprictor to utilize his land Ww the greutest advantage, The 
number of standards of a given age which may be most advan. 
tageously maintained cxnnot bo fixed arbitresily without loss. 
All large areas consist of parts of various degrees of fortiity, 
and the better stations will generally be capable of holding more 
overwood than the poorer ones. In one place it might, there- 
fore, he to the owner's interest to grow more standards than the 
fixed numbor, in another loss, Nevertheless, in extensive for- 
ests of this kind, order and regularity of yield may he of first- 
raic importance, and owners of largo estates may sometimes pro- 
for to enorifico tho chance of a certain amount of additivuul guise 
in order that the sustained yield of their forests may be practi- 
cally secured by strictly prescribing the quantity of standing- 
stock to be maintained in each class. 


2. Formet MANAGED BY THE PRIMITIVE METIMOD. 


A normal forest worked on the primitive system is very 
similar to the overwood in stored coppice, only it is more dense~ 
ly stocked. If the revolution is fixed at 100 years, and there 


aro 1,000 ncros of forest, the yearly coupe will be equivalent tu 
Mo = 10 acres, and there will be a regular series of all ages 


from 1 to 100 years, occupying an aren equal to 10 acres each. 
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But, unfortunately, in this case, as in that of the overwaod of 
stored coppice, there are no means of knowing the area actually 
occupied by the oldest, or any other, age-class, hocauso trees of 
ull ages are mixed up together ; and affoctations, which are the 
best safeguards against excessive or insufficient cuttings, cannot, 
therefore, be constituted. The estimate of yicld must, conse- 
quently, he based on mass and inorement. But it is evidently 
practically impossible to ostimate the number or quantity, let 
alone the growth, of tho trees of the youngest age-classes, and 
it is, therefore, necessary to be contented with a much loss 
thorough examination than is possible in the ease of regular 
forest, or even stored coppice. 

The best plan in regulating this kind of forest, is to confine 
tho attention to a fow of the oldest classes, and to estimate their 
contents and growth by measuring troes on test-areas, or on the 
whole forest-arca if grentor accuracy is required. If tho re- 
volution of a forest is about 100 ‘years, an estimate of the 
standing-stock of tho two oldest classes comprising, say, trees 
from 50—100 years old, will suffice for most pructical pur 
10808, 

If tho ostimate is confined to tost-areas, as will genorully be 
tho case, a long narrow form is the best to give them, as in very 
irregular forest that shapo is most likely to give tatisfactory 
resulta.* 

Bofore measuring tho trees, the first point to decide is, the 
size of the smallest treo, as indicated by its diameter at breast- 
height, to bo taken into account, Supposing it were decided in 
a given case to hegin at 18 inches’ diameter, and to class to- 
gether all troes of 18—20 inches, and again all those 20—22 
inches in diamoter, and so on, proceeding by diiferencos of 2 
inches for each class, and neglecting all trees under 18 inches, 
When the particulars of all measurable trees on the area taken 
up had boen booked, representative trees of each class should 
be felled, and their heights, contents, ages, and ineroment deter 
mined, and finally the contents of each class calculated. 

‘The quantity and rato of growth of each class would then be 


© The following method of ovtimating tho proportion of the stauding-stock 
of different classes on tost-areas in large forests was published some years 
ago, by M. de Béranger, in tho Tharaniter Jahrbuch. ‘The working purty 
consisted of two men with a surveyor’s chain, two diameter-monsurers, an 
ordinato-meaanrer, and a clerk, ‘The ehainers move in any roquived direction, 
measuring the linear distances travelled, zigzag or straight. he ordi: - 
‘meaaurer walks along the chain and #1 to the right and lett in advaneing: 
‘Asta 10 feet long, one end of which is kept vertically over the chain. The 
diameter-moasurers moasure and call out the diameters and apecica of all trees 
within the radius of the cirele swept by the staff, and theso diameters are 
noted in a field book hy the clerk. The area oxamined, in square feet, wil! of 
‘course amount to 20 X J, if’ resents the distance in feet travelled aa mea 
sored by the chain, and practienly insignificant differences owing lo the Lines 
not being straight, when such is the ease, are neglected. 
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known, and it would be possible to calculate how long the oldest 
ett 1 would have to last until the younger should becomo ex- 
ploitable, 
Supposing, for instance, that we find in a forest 

Class I. 1,500 trees of diameter 18-20 inches, 

I 1500, nn 20-224, 
” nm 22-247 ,, 

” ” 24-26 

and that the most advantageous revolution is that which pro- 
duces trees of about 23 inches diameter, we should have, accord- 
ing to the estimate, 1,500 explaitable trees, and if the average 
rate of growth in diameter of a tree of tho class 20—22 inches 
is 1 inch in 10 years, it would tako the 1,500 in that class 20 
years to become exploitable, and we would have to husband tho 
resources of the two oldest classes, so as to make them Inst that 
time. If, for example, the average treo of the penultimate dia- 
meter-class contained 120 cubic feet, and had an increment of 
8 per cent., and that of the last contained 160, with an incre- 
ment of 25 por cent., the material yiold of the noxt 20 years 
would be— 


S Cnbie feet. 
1,500 troos, with contente, ... 120 x 1,500 = 180,000 
‘Add increment for 10 years at 8 per cent., = 54,000 
5U0 trees, with contents, . 160 x S00= 80,000 
Add increment at 24 per cent. for 10 years, = 20,000 


Total yield for the period, «4. 984,000 


The averngo annual yield for the period would be, 
16,700 cubie fost ; to which would have to be added the estima 
tod returns from thinnings and windfalls, in order to obtain 
tho total estimated yield, 

'This ostimate of yicld would, of course, reqnire modification if 
there wero found to be a considerable excess of old timber, or 
if the lower size-classes wero insufficiently represented. Dur- 
ing the oxamination of tho forest the organizer would always 
obiain a rough idea of tho relative proportion of the troos of 
inferior size-classes ; but it is always within his power to include 
comparatively small trees in his examination if he should think 
such a step ecesary, 

‘A more simplo plan, which is frequently resorted to, is to 
express the yield in trees, In that case the increment would 
have to be noglocted. In the last example, for instanco, there 
are 2,000 exploitable trees which would have to last 20’ years, 
100 might, therefore, be cut yearly with safety. 


Even in forests organized in this rough-and-ready manner, 
it is advisable to have some sort of method in the working, and 
to decide, from poricd to period, which compartments aro to be 
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oxploited and how much produce is to be taken from each one, 
Each compartment should then be worked out in rotation, and 
given completo rest during the remainder of this period, so as to 
admit of its being properly protected during the years of repro- 
duction. By this means, regeneration can be effected much more 
easily than When the cuttings are spread over tho whole area, 
because, whenever wood-eutiers, herdsmen and others are al- 
lowed the run of a considerable tract of forest, they cannot be 
properly supervised, and are apt to et fire to the jungle, or to 
allow their eattle to graze down the young growth. Naturally, 
too, re-stocking ean be more enrefally attended to when only 4 
comparatively small area is taken in hand at atime, For these 
reasons, and in order to facilitate atock-teking and the removal 
of produce, compartments are just as necessary in forests man- 
aged by this method as by any other, although they may gene: 
rally be made larger than in series subject to the methods of 
regular cuttings. 


A serious objection to the seloction-mothod is that it renders 
tho regeneration of the forest difficult and hap-hazard ; it is, 
moreover, n wasteftal spate, and one that does not admit of the 
sustained yield being determined with certainty. Notwithstand- 
ing these disadvantages, it is well suited to certain conditions, 
a3, for instances, when forests, whose produce is of little value, 
can only be worked at a profit if treated vory extensively. 
Again, to countries which are only just commencing to proserve 
their forests, it offers a simple, expeditions, and easily-undor- 
stood means of regulating the yield, and of keeping cuttings 
gufficiently within bounds until such time as it may be possible 
to introduce superior methods, Sometimes, again, it is advis~ 
able to trent protective forests, by this method, in order to avoid 
tho gaps which arise temporarily in the working of regular 
forests, and which might in some situations give rise to land 
slips, or endanger regeneration, or the snfoty of the surround- 
ing crop. 

(To be continued). 


A CHAPTER ON SOLLS—IN THEIR BEARING ON 
THE NATURAL REGENERATION OF SAL. 


In wandoring through the sél forests of Bahraich, wa notice 
go many startling interruptions to otherwise vigorous forest 
growth, so many, at first, unaccountable differences in the veo 
tation covering ‘confined tracts of country that, having also in 
view occasional strange anomalies between the character of the 
stock and that of the soil supporting it, we find ourselves forci- 
bly attracted to a study of the latter subject. 

Boforo making any spocial allusion io the character of the 
different soils mot with in the Bahraich sil forests, and to the 
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manner and-degreo in which sé] reproduction is influenced thor 
ty, iis host to explin all thoy eireurstances and conditions 
of soil that, viewed through the medium of my personal ex- 
perience only, would appoar to militate for or against tho suc 
cessful and abundant natural regeneration of the species: and 
Since il is now a well-established fact that forests ave chiefly af 
fected by the physical properties of the components of the ‘soil, 
rather than by their chemical composition, { shall, throughout 
this article, confine my remarks to the former side of the ques- 
tion. 

If, selecting a locality notod for the happy results that attend 
the natural reproduction of sil on its surface, wo dig up a seed~ 
ling of that species—say eight months old—and examine it, the 
first thing that strikes our attention is the inordinate longth of 
its root, which will be, perhaps, as much as 3 feat long. 

‘We noxt observe the thread-like tenuity of this root, its deli- 
cacy of texture, and general friability. Lts whole structure ap- 
ponts to us, in fact, such us must supply an index to ifs require 
ments, to its preferences and to its dislikes. We can, indeed, 
well understand that an organ so soft, 80 delicate, was not intend- 
ed by nature for purposes of attack, for any sort of struggle 
Sith the soatter in which #¢ should Gnd itclf imbedded. Tis 
powers of penetration should be extremely limited. And ia this 
not also the case? The soils chiofly affected by sl, what. are 
they # Without exception, porous, lose, unresiting tesinma 
gravels, sands, houlder-soils—soft yielding substances, or at 
Jeast eoils with alternate openings through which the root of the 
ail seedling con make its downward progross without more 
fatigue than is involved in a hrief deviation from the diroct line 
of descent. 

We have, again, no diffculty in poreoiving that the moist and 
thin epidermal covering of the root hefore ua is but a poor sub- 
stitute for that tougher coat with which Providenca encases the 
extremities of such plants as are intended by it to fight against 
drought, and that other extreme of excessive humidity. In its 
natural habitat of loose, well ventilated soils, the sil seedling has, 
undoubtedly, to contend, at times, with very considerable diffi- 
culties in the way of obtaining a sufficient quantity of moisture. 
But that it is able to bear a great deal in this way is sufficiontly 
obvious from the often Tuxuriant crop of ail scedlings observed 
by us on the crests of exposed mountain ridges—stony grounds 
drained on either side by precipitous descents, und unsheltered 
from the heat of the sun, here intensified by the effects of radia- 
tion. On the other hand, this difieulty of proouring to itsele 
food, in the absence of the chief vehicle of its supply, is minimis- 
ed in de; hy the natural facilities for descent afforded to the 
root in this class of soils, and by its prodisposition to avail itself 
to the ufmost of these advantages. [i must also not bo forgotten 
that thore is one circumstance more dreaded by tho sil seedling 
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than comparative want of moisture, and that ie a hiyh tempera~ 
ture, Moisture and a low temperature are not necossarily inter- 
changeable terms. Tho loose soils affected by s4l havo pre-emi- 
nontly this quality that thoy are non-condzetors of heat, whilo 
the donse soils in which the sil is noticed not to reproduce itself 
freely ure, on the contrary, powerful transmitters of the same 
element. ‘This conductivity of the soils is a matter of extromo 
importance, in my opinion, to the Indian Forest officer. It ex- 
plains in part, the less deadly effects of fires on gravelly soils, 
the greater fatality of the same on stiff loams. Above all, it ax- 
plains the death of thoso multitudes of sél seedlings that, in do= 
nuded soils of a distinctly clayey nature, take root, year after 
year, only to wither up on the advont of summer.” fy not 
vigorous reproduction on exposed rocky, or gravelly, ridges al- 
ready reforred to, greatly assisted by tho freshness, as regards 
temperainre, of a soil, the constitution of which is opposed 
to the transmission of heat into its interior? If any one will go 
to tho tronble, on a hot summer’s day, of excavating into the 
sidos of a sandy or gravelly bank—say 3 or 4 fevt from the 
surface—he will be surprised to find how cold to the touch the 
walls of this cavity will appear to him, 

To the Forest officer there could be no greater anomaly, at 
first sight, than the State forest of Bhinga, in Bahraich, ‘The 
proponderating species hero is sil, but. the soil itself is about as 
stiff a loam as could be found in a day’s walk. Over largo areas’ 
there would appear to be absolutely no vegetable-soil whatever, 
while, on the average, the latter is only a few inches deep. A 
tenacious, ochrey, inttaciahle clay of great dopth, and unrelieved 
by more than a'tew particles of “kankar” gravel, such is the 
snbsoil, and such is only too often tho surface-soil itself. The 
question is how can sil have ever reproduced itself freoly under 
such conditions—conditions reconciling themselves so ill to 
what we know of the requirements of the species. ‘That sil did 
propagate itself in this forest, and even flourish splendidly, is 
‘obvious from the great number of very fine traca that wo meet 
with, However, to ono knowing the circumstances peculiar to 
a healthy sl forest, and who shall have examined the present 
leeality ‘with care, ‘there will bo no great difficulty in solving a 
problem that is, after all, a sufficiently simple ons. To him it 
Will bo evident that ef] never did reproduce itself frocly in this 
soil, that the soil has undergone a great change. And, in fact, 
numerous as old trees of th species are, we mest with no fresh 
evidences of successful sil reproduction ; indeed we soo hardly 

all tree of recent age, On the other hand, we cannot help 
perceiving that thcro is a plentiful young growth of such specica 
as have no objection to, even if they have no decided preference 
for, soils of a dense constitution. “Among these stand foremost 
in Bhinge the Ebony (Diospyros Melanonylon), the Bael (Aegle 
Marmelos), the Sitina (Zizyphus aylopyra), tho Haldu (Adina 
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cordifolia), the Kusum (Sehleichera trijuga), tho Bahora (Termt= 
nalia belerica), tho Asn (Terminalia tomentosa). Apparently, 
the whole forest is in process of rapid transition, Familiur as we 
are with the classes of soll for whigh the ail shows n predilection, 
a predilection go great as to border on vital necessity—ns is 
well instanced in the always sharp outlines of sil forests—wo 
have no difficulty in understanding the groat change going on 
before us, or in realizing how very different all this soil must 
formerly have been, and that at no very remote period of time. 

After spending  fow months of the rainy season in this 
forest, and carefully observing the phenomena attending the 

rmination of the sdl seed, and tho subsequent development of 
the plant, wo begin to approciato all those adverse conditions 
that militate so fatally in the locality against the chances of 
young ail life, Tho nature of these conditions has already beon 
dwelt upon in my references to the banoful influences of very 
clayey soils on tho sal seedling—influences which would appear 
to be exaggerated, in tho present caso, by every unfavourable 
circumstance that could weil be imagined. Among tho latter 
{ shall only mention excessive grazing, and its result of expor 
ing an ulready too denuded surface to all the fierce heat of an 
Indian sun, ‘Tho surface of the ground, in Bhinga, is, in most 
places, 80 indurated, and the soil so dense, that very much of 
the sil seed perishes in the mabsorbed waters that are common 
to that period of the ycar, Such seed as take root have the 
appearance, in the resulting young plants, of heing healthy and 
vigorous s0 long as tho monsoons last.” Examination of the 
root, however, brings to light, in every instance, one fatal short 
coming : it has not gono deep enough. Its extremity will often 
he found to have rotted. In all eases it will be soen to have 
swollen and become coarso at the expense of that linear dovelop- 
ment so characteristic of the healthy subject. Knowing as wo 
dg tho furnace-like heat to which the upper layors of this soil 
will be exposed ater on, wo already foresee that which will 
surely luppen—the auiversal withering up of ull these sil 
svodlings. 

‘A sinall extent of the Bhinga forest—some 5 square mniles— 
has been strictly preserved from pasture for many years past, 
and here alone do we meet with any sil seedlings of moro than 
a year old, In this closed tract ‘the forest has grown more 
denge, mach more dense, and the surface-soil is being gradually 
loosened and modified by adulteration with vegetable matter, 
Still, tho improvement in the soil, under these more favourable 
ciroumstances, is not yet sufficiently advanced for the healthy 
development of the sdl seedling, which survives in the form of 
a weakly plant, apparently without any certain future heforo it, 

What is the nature of the great chango that the soil in 
Bhinga has undergone since those days when sél prospered 
there, und allowed of no rivalry ? 
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In many parts of the forest, whoro the subsoil is exposed, the 
vogetation scanty, and the ground on an ineline, we have little 
diffenlty im perceiving the elects of erosion. 

Nohody visiting Kukurdarce, or tho southern and western 
limits of the forest—for say half’ a mile inwards—can fail lv be 
struck with this circumstance. Tho few treos here met with, 
even the thorns themselves, stand on cushions, little island 
knolls of their own, that their sprending tops and oncireling 
roots have preserved from the general wreck around, 

But the almost lovel configuration of the ground that dis- 
tinguishes the greater portion of the Bhinga forest makes it 
impossible for us to suppose that the original soil can have bean 
removed by the agency of water, Yet either there has been 
removal of the soil—complete, or partial only—or there has been 
‘a farther disintegration or decomposition of its elements, Tho 
great depth and uniformity of the clayey subsoil forbids, how- 
aver, the theory that there can have been any change going 
on in its surfaco layers of tho nature of disintegration or chomi- 
cal modification. Look around us as we may, there would 
appoar to he but one solution of the question, namely, thet 

6 prosent vigour of the soil was, in the better daya of tho 
forest, neutralized by tho excessive quantity of vegetablo mattor 
with which it was impregnated, and by the thick coating of 
mould that covered its surface.” And, if we examine the cir 
cumstances of the soil in healthy portions of the Motipur and 
other forests of sil in this district, and study the visible im- 
provements already being effected in such parts of the Bhinga 
reserve as have been long closed to cattle and fires, we are at 
once fortified in this belief. Over largo extents of Motipur 
and Chakia, the soil, now supporting vigorous sil growth, would 
be undoubtedly vory stiff in quality, but for the large adanixtire, 
in ita substance, of vogetable manure, It is my opinion, there- 
fora, that we havo in Bhinga nothing moro than an instance 
of soil deterioration on a gigantic scale, a deterioration that 
ius progressed slowly through generations of time, the inevite 
able consequence of unceasing destruction by man, of pasture, 
fires, exposure to sun and air, and the resulting oxhaustion of 
that only element of original fertility in this otherwise purely ar- 
gillaceows soil. Restoro this vegetable manure, and, in my 
opinion, you restore tho forest at one and the same time. But 
this roatoration signifies no more fires, no more pastura, no more 
fellings, no more removal of produce—not even grass—for two 
score of years, Who will say yea to all this? Scoing how rapidly 
the unclosed tracts of this farast ara haing demulad hy tha privi- 
loged populations, shall wo not soon bear a great cry on their 
part to he allowed into the protected areas? “And will Govern- 
ment resist the appeal of the local authorities when this most sure 
event shall como to pass? The formation of vegetable mould, 
that great neutealisur and destroyer of intractable, qualities in the 

oF 
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soil, that grand fertilizer of its physical properties, is only ron- 
dered possible in humid surroundings, under circumstances 
where evaporation is a slow process, and the locality sheltered 
in a high degree from both sun and wind. 

But if, in the Bhinga forest, fires have devoured the mould 
desiceated by exposure, and the freo inlot of sun and air has 
made further accumulations of it impossible, if the hitherto 
Mighty impregnated soil has boon bereft of all its remaining 
richea in the ordinary course of vegetable life, a most formid= 
able, agency of ruin and destruction remains to be described. 
T refer to the ever-busy colonies of whito-ants, whose numerous 
hillocks—sometimes a8 many as fifteen to the acre—constitute 
one of tho most conspicuous features of the Bhinga forest. 
Neglecting the almost certain fact that the termites constme a 
considerable quantity of the forming vegetablo mould, these only 
toa industrious insects are mischievous in quite another direc- 
tion, and on a much more serious scale, Hach ono of those 
tiny Neuroptea is hut a living pump, and by the united force 
of ‘their myriad numbers, an immense quantity of unkindly 
subsoil is annually brought to the surface, to be there spread. 
out, wherever the protection of the neighbouring trees is defi- 
cient, into even sheets of a plastic and impenetrable cement— 
a soil so inhospitable that, until much diffused in the progress 
of years, even the lowliest herbs cannot grow upon it, An 
observing visitor to the Bhinga forest will not fail to notice the 
many blanks, from a fow hundred square feet to acres in extent, 
which characterize it, These void spaces bear many points of 
close resemblance to one another in the generally barren nature 
of the soil, its whito coloration, and fhe numerous evidences 
of extinct and living ant-lite—evidences that range from the 
not wholly demolished hilleck to the white circular deposit of 
unusually cement-like earth, Before walking very far inside 
the Bhinga reserve, the observing stranger will descry this pro~ 
cess of soil deterioration going on in all its different, stages, 
from the truncated cone just attacked hy the advancing mon- 
goons to the three or four mounds littering with their Fotritns 
half an acro of ground. - Wherever we proceed, we notice, 
at short intervals, either towering ant-hills, or the evidences of 
their past existence, and it is impossible for us to neglect the 
immense importance of the part played by termites in forest 
economy. 

T have now done with the subject of soils in so far as the 
Bhinga forest is concerned. It has heen treated of at great 
length, not only because of the great extent of this Government 
estate—over 60 square miles—but because of the important 
deductions that follow from a knowledge of its cireumstances. 

Considcrable tracts of other Government. sal forests in Bahraich 
are in like case with that of Bhinga: witness those portions of 
the Sohelwa forest that He off Bhagoratal, Bilaspur, and Gub- 
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hapur-Kuldn ; witness the whole easterly half of the Chakia 
forest, and somo 10 square miles of the Motipur sél forest ex- 
tending from Dharmapur all the way to Kharia. Much of this 
deteriorated soil in Chakia, and almost the whole of it in Moti- 
pur, is the result of active erosion, whereby the denuded soil 
is being swept away in annual increments. The fearful effects 
of this agency of destruction are wonderful and characteristic 
in tho regions of the Motipur forest already referred to. It 
need hardly be said that all these ruined tracts border on cul- 
tivation, and that the hand of man is seen, as the original cause, 
in each instance of ruin. 

Elsewhere in Bahraich, a more sandy constitution of the soil 
has counteracted many of the evil influences that have been at 
work, But since even aandy soils are Hable, on level surfaces, 
and under constant pressure, to assume much of the density of 
rurely argillaceous mediums, we are not surprised to find repro- 
duction of sdl very backward, very unsatisfactory on the exten- 
sive flata that make up so much of the Gubbapur and Murtiha 
Dlocks, heavily grazed over as they ure. All those fine patches 
of aél forest which raliove the otherwise very sickly appearance 
of the stock in Murtiha, arise from the sides of deep basins, or 
ocenpy the entire superficies of a few gentlo depressions—situa- 
tions which permit of the excess of clayey particlas hing washed 
away, and of accumulations of loose oil being formed from the 
erosion of neighbouring high grounds. These rich basin forests 
are ulso very characteristic of the Nishangara block, although 
they there cover much larger aroas of ground. Peculiar also to 
oth blocks is the barren denuded appearance of the high-lying 
tracts intervening between these successive hollows, wherever 
tho ground is rapidly whdulating. ‘The subsoil of a hard indu- 
rated loam is there superficial, and such little soil as results from 
the process of disintegration, finds its way into the bottoms on 
cithor side, as already explained. The tendency of sandy Joams 
to become very denso on their surface, when oxposed to the 
sun, and subject to much pressure, is a very natural circum- 
Siunee on level grounds. Beonuso tho wators of tho monsoon 
ring the clay on to the surface where it is deposited ina very 
priro stato, to ho hardened by tho sun and by tho foct of cattle 
into the consistence of a brick. On hilly ground, and on all 
slopes, this clayification of the surfuce is counteracted by the 
washing agency of the waters in their course to the lower levels, 
and by the facilitios afforded for such action, For this reason 
also, grounds that are inclined, unless constituted of pure clay 
or rock, are very loose, open soils—at least on their surface. 

hen we ascend from the low grounds of Sohelwa, with their 
stif loams of the Bhinga type, we immediately come on to the 
nenal sub-Himalayan formations of gravel, sand, and boulders, 
all soils most suitable to the natural regeneration of sil. 

In certain parts of Nishangara and Murliba, we come across 
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deop banks of almost pure sand, in which the particles aro prin- 
cipally mica, and which have evidently been doposited in their 

resent position by the action of the Koriala river, when the 
eter flowed, as it undoubtedly once did, immediately under the 
present high banks which so strongly defina the limits af this 
great sil forest to the north and west. 

There is a characteristic hunk of this alluvial deposit within 
50 yards of the Nishangara rest-house. Perfectly loose, and 
without any cohesion, but strongly impregnated with vegetable 
matter, tho very finest natural reproduction of adl is met with 
on this class of soil, 

Of Bachkhall, and in many other parts of the Gubbapur 
block, in Sohelwa, we note rather low-lying bottoms that are 
subject to the periodical washings of neighbouring vory ill- 
defined water-courses. As a consequence, the clayoy particlos 
of the soil have been here all carried away, leaving a very pure 
sand behind, These localities are always densely covered with 
young forest of pure sil. We observe again how, in Gubbapur, 
where ravinos interrupt the level surface of extensive plateaus, 
the banks and broken ground subtending these ravines are simi+ 
larly well covered with young sil trees. The cause is always the 
same—the washing, in moderation, of a stiff, dense soil, and the 
removal of that excess of clay which imparts these unsuitable 
qualities to the soil—unsuitable in so far as sil is the species 
concerned, sal which must have au open svil, and prefers il Lo 
be loose to the verge of non-cohesion, 


EP. D. 


A VISIT TO THE CITY OF CANTON. 


Wauusr passing Hongkong Inst April en rowle for Japan and 
America, I lad an opportunity, whilst, waiting for the sailin 
of the P, and Q. steamer, to pay a flying visit to Canton, an 
some account of that curious city may be interesting, 

Tho voyage to and from Canton from Hongkong is easily 
postr in about seven hours each way, by means of a fine 
line of river steamers, built on the nodel of, tas Arnerican lege 
oats, one of which leaves Hongkong and Canton at 5 p.m. 
each evening, so that in going up the traveller sees the lower 
portion of the river, and in ‘returning the upper part enn be 
examined by day light, The lower half of ‘the Ganton vive ja 
not very pleturesque, and the low hills and fiekls were green 
and pleasant Tooking wt the time of any vist, but generally 
denuded of tree vegetation. After passing the remains of the 
famous Boyne forts, near which others of a still more formidable 
nature are now heing constructed, the scenery becomes much 
more interesting, and continues so till Canton is reached, the 
whole distance from Hougkuay being 75 miles. 
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At a placo situated about 10 miles below the city we found 
the river blockaded hy means of a line of piles and boulders, 
this precantion having been taken in connection with the late 
French difficulties, 0 small opening for traffic only being left, 
through which the steamer passed. 

‘The. bank of the Canton river are, as a rule, low, and wher- 
ever the soil is suitable numerous paddy fields are seen, which 
were being carefully manured by means of liquid manure 
ought down in boats from Canton. I observed that efforts 
were being made to increase the area of these fields by ro- 
claiming waste land from the river, by means of extensive dykos 
and embankments, 

‘At various places along the banks there are numerous low 
hills, which are generally surmounted by Chinese temples or 
“ Joss” houses, surrounded by fine groves of pines, bamboos, 
and cotton-wood trees. There are also several stately pagodas 
scattered over the country near the rivor, which, however, do not. 
seem to be much eared for, as numerous shrubs and trees aro 
growing out of the masonry, From 10 to 15 miles distant from 
the river on each bank, ranges of mountains of considerable 
elevation are observable, which are generally bare of forest 
vegetation, but a few patches of what appeared to be pine forest 
were visible here and there. There seemed to bo a considerable 
traffic on the Canton river, and many steamers and junks of all 
sine and descriptions, both for war and peaceful purposes, were 

as 

Parthe neighbourhood of the oity which occupies both sides of 
the river, ere swarms with emall boats of all kinds ; thera 
being in all a “floating population” of about 65,000, the term 
being used in its literal sense. Many of these boats are merely 
‘used as habitations, the occupation of the owners being that of 
tending ducks and igéese, or eurrying on various kinds of small 
trates” ‘Theve are generally culled “flower bonts,” but Twas 
told that the term ought more strictly to be applied to those 
boats devoted to pleasure trips. 

Early next morning I started, accompanied by a trustworthy 
guide, to seo the sights of this famons city, a brief acoount of 
which I shell now attempt to give. 

The streets of Canton present a most unique and remarkable 
appearanes, being only about 8 fect wide, and the whole space 
between the houses and 8 feet above the roadway is literally 
crowded with sign-boards of all colours, either suspendod or 
projecting from the walls at right angles to the streets, the 
whole being mixed up with variously coloured lanterns of all 
shapes and sizes, 

population of Canton being about one-and-a-half millions, 
tho streets of course team with Celestials, which circumstance, 
however, did not prevent the chair coolies from shuffling along 
at a fair paco, shouting “Ab ho,” and the mannor in which they 
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managed to cut the sharp corners without coming into colli« 
sion, was most creditable from a piloting point of view. All 
Chinamon seom to stick rigidly to their national costume, and 
considering that no police were visible, perfoct order seemed to 
prevail, 

A considerable number of Chinese ladies were mot with in 
tho streets, and I observed several with feet not exceeding 4 or 
5 inchos in Jength and about 14 inches in breadth, which oir 
exmstance, however, did not provent them from hobbling along 
in a fairly active manner. In some parts of the city of Canton 
the shops are of @ superior and pretentions description, and 
consist of thoso of lace, silk, fan painters, earvers in ivory, 
wood, and tortoiseshell, also jade stone and lacquer-ware 68. 
tablishmonts, hesides which thera ore of course endless others 
of a more practical description, such as lantern makors, butchers, 
fish shops, blacksmiths, carpenters, &c., all of which seemed to 
be driving a roaring trade. Ono peculiar feature of these shops 
is that every tradesman makes fis calculations on a kind of 
square pists shaped something like a gridiron, with a number 
of small balls running up and down the ribs, by the aid of 
which contrivance the most abstraso calculations ean apparently 
be worked out. 

Tn traversing the city I obseryed numerous wood and fuel 
dop6ts, a kind of pine, probably (Pinus Thunydergii), being 
most in use, which together with bamboos enters largely into 
the construction of Chinese houses, 

The fuel most used consists of hard woods, and is offered for 
sale in neat bundles of about 10 soers weight, the billets being 
split and sawn into 18-inch lengths, All charcoal, principally 
in large pieces of not less than 4 inches in diametor, was made 
up in neat bamboo or grass baskets of various dimensions, 

‘The principal temple or “Josa” house visited was that called 
Honan, which is constructed of wood, but the general appeare 
anco is not very imposing. 'This temple contains various gi- 
gantic statues of Buddha, inade of wood elaborately gilt, besides 
which there were various satellites in the form of demons of 
all colours. 

This temple is surrounded by a fine grove of Ficus trees, 
and in a neighbouring building 12 sacred pigs were shown, all 
of enormous dimensions and inuch too fat to move. 

‘We next visited the residence of a private Chineso Fentleman, 
with whom the guide seemed to be acquainted, and Iwas much 
struck with Uke neat inlernul arrangements and decorations of 
the mansion. 

Amongst various chambers shown, I noticed one devoted to 
the smoking of opium, and specially fitted up tor that purpose, 
One side of this house was occupied by a luke and garden 
decorated with flowers, shrubs, rustic bridges, and trees eut into 
various fantastic shapes. 


A VISIT TO THE CITY OF CANTON, 407 


‘Wo next inspected what is called the temple of 500 Genii, 
where there are four immense statues of Buddha supported b: 
500 saints, mostly of ferocious aspect, amongst whom there is 
one representing the famous Venetian traveller Marco Polo. 

‘rom thence we proceeded to tho cxamination hall, where 
the examination of candidates for Government appointments, 
dogrees, &e., takes place once every three yoars. 

Tho importance of this contest may be judged of from the 
fact thal the compound of the hall is‘divided into 10,000 sepa- 
rate cells, to which the candidates are condemned to solitar 
confinement for two days and nights, till they complete their 
papers, which consist principally in writing elahorate quotations 
rom ancient Chinese authors. Notwithstanding the careful 
precautions taken, all kinds of abuses and frauds are said to take 
place, and sometimes a wealthy candidate, by means of judicious 
palm-greasing or otherwise, ean manage to send a substitute, 
who of course passes with delat. 

From the examination hall we proceeded to the city wall, along 
which are planted a most antique collection of rusty cannons, 
which if fired would doubtless prove more dangerous to the 
defenders than to their enemios. 

From a five-storied pagoda situated on the highest point of 
the walls a fino view of the city and surrounding country is 
obtained. 

The vicinity of Canton consists of an undulating country, 
the yalleys and low Jands being utilized for rice cultivation an 
vegetable crops, a most elaborate system of irrigation and man- 
uring being of course practised. 

The low hills in the immediate neighbourhood of the city are 
employed as cometeries, and immense areas are covered with 
graves, which the Chinese appear to construct in a circular form, 
something in the shape of a horse-shoo. 

All the other hills are bare of forest vegetation, and few trees 
of any kind were noticed in Canton or its neighbourhood, with 
the exception of cotton trees (Hombax?), pines, Versian lilac, 
Ficus of sorts and bamboos, 

We next visited what is called the “temple of horrors” situ- 
ated in the most populous pari of the city, which consists of threa 
or four large vaults or cells filled with plaster figures represent 
ing the trial, torturing and execution of criminals, after various 
barbarous methods. 

This temple I was told is considered specially sacred, and 
numerous devotees were engaged in their devotions, one of the 
‘most important rites of which apparently consisted’ in lightin, 
a “Joss” stick, which may be described as a kind of taper. 
noticed that the immediate vicinity of this temple swarmed 
with fortune tellers, eard sharpers, quack doctors and miscellane- 
ous vendors of every description, all of whom seemed to be 
actively engaged in swindling the unwary. A Mandarin’s court 
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was next visited, when various prisoners accused of thefts, &c., 
wero heing tried. 

‘These men were brought in with chains round their necks, 
and placed on their knees hefore the august Magistrate, who 
soon disposed of them in a summary manner. One man who 
either refused or fhiled to make an expected confession, was sus 
pended by tho thumbs and big toes, which tortura he endured 
for about twenty minutes, when he fainted, upon which the 
Magistrate ordered him to ho let down, which the jailors did in 
no very gentle manner, and when we left the court the unforta- 
nate wretch was still lying insonsiblo on the floor. 

Wo next visited the neighborring jail, which was crowded with 
prisoners of forbidding nspeet, and the genoral conservaney anc. 

discipline of the establishment would rather astonish the 
most benign Suporintendent of an Indian jail. 

From the jail we proceeded to the execution ground, the space 
dovoted to this important purpose being of the most limited ex- 
tant, probably not exceeding 300 x 150 feet, and at the time 
of my visit the space was occupied by potters busily engaged 
in making earthen stoves, hasins, &c. ‘The executioner, who 
seemed to be on the look out for travellers and “ bakshish ” 
soon appeared on the scene, and with many “salaams ” and 
smiles exhibited his eword, which 1 found to be a heavy mur- 
dorous looking weapon. I was informed that about a month 
lefore my visit this mun decupilaind ay many as 23 prisoners 
one morning in succession, the whole trugedy having been 
completed in ahout balf an hour. 

Tt may bo observed that in China thero is anid to be a class 
of beggars who volunteer to have their heads cut off as substi- 
tates for others, on the payment of a moderate sum, which goes 
to his relatives and frienda, so that if a criminal can raise the 
necosary funds ho can gnerally escape the final penalty of the 
law. 

Having “done” all the principal sights of Canton, we next 
proceeded to the foreign settlement, called Shamen, situated on 
asmall island on the right bank of the river, where all the Con- 
suls and principal merchants reside, glad to escape from the 
odoriforons city, the smells encountered during the day baving 
‘een somawhat overpowering, 

My stay at Hongkong ‘having bean oxtromely limited, I 
found thaé I had no time to visit the planting and other in- 
teresting forest operations described from time to time in the 
“Tndian Forester.” From a distance however, 1 observed on 
the hills surrounding the harbour, several extensive areas ap- 
parently planted up with pines and other trees in lines run- 
ning perpendicular to the slopes, some of which appeared to 
be about 12 fret high, and seemed to be flourishing. Judging 
from the nature of the climate and appearance of the soil, the 
success of planting operations at Hongkong is probably not 
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nearly 80 uncertain as in most parts of India, and owing to the 
Frequency of showers the dangers from fire must be much less. 

here is apparently very little natural forest growth on the 
Hongkong hills, but a few patches of pines probably Pinus 
The ii, are seen scattered here and there. 

From the casual look had of the town of Hongkong, it seems 
to be a thriving place, with a magnificent harbour crowded with 
the shipping of all nations, and it was most satisfactory to no- 
tice that stops are now being taken to erect formidable fortifi- 
cations. ‘Tha town is well built, and even the Chinese quartor is 
clean and prosporons looking. 

Tho Police forea is mainly composed of a fine body of Sikhs, 
in addition to which there are a limited number of European 
‘and Chinese constables. i“ 

1 must not forget to mention that I made a point of visiting 
the famous “ happy valley,” which is easily reached by Jintick- 
shaw in about haf an hour, this conveyance being now the 
common mode of locomotion in China and the East, 

This beautiful spot consists of a valley surrounded by spirally 
wooded hills, the level ground constituting race course, whoro- 
as the lower slopos of the hills have been ‘ised for the purpose of 
a cometery since Hongkong was oconpied in 1841, and thon- 
#4nds of the former inhabitants now lie at peace there, surrounded 
by a most pictnresque combination of pines, bamboos, cotton 
wood trees, mangoo, Ficus auracaria, and other forest trees, as 
well aa flowering shrubs of groat variety. 


E, MoA. M. 


TIMBER MEASUREMENT IN UPPER BURMA. 


‘Tax system of timber mensurement and calculation of Burmese 
tons (athas) in Upper Burma is very curious, and will, I think, 
be of intorest tof Forest officers ia British’ Burma. "Ib is in 
general uso here, and, to one new to the province, is very 
puzzling, and no reason can be given by the Burmeso for the 
inproportionate relations between logs of different sizos to the 
standard of cubic measurement, except that of long established 
say 


near measurement.—The table of linear measurement is very 
simple. The taung (cubit) is the standard. It is divided into 
four quarters, each called as. Every Burman when abont to 
measnre round timber, manufactures his own taung. A bamboo 
stick is smoothened with a da, and sixteen rupees are laid side 
by side on it. ‘The portions remaining on both sides of the 
rupees are carefully cut off, and the ¢aung is ready. af straight 
mark is mado at every four rupees for the sdks, and a cross 
mark at every other two rupees for the half séks, The taung 
Qo 
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measures a little more than 19 inches, In very rough men- 
surement, the length from the elbow joint to the tip of the 
middle finger is supposed to equal a taung. In that caso sdks 
are not quoted, but instead there are twa-s, meik-s and Letathitae, 
A twa is a span ; a. meik (about 8 inches) is the length from the 
last joint of the little finger to tip of the thumb, tho fist being 
closed tightly, and the thumb strotched out as much as possible 3 
a let-ihit is a finger breadth, 

Cubie measurement.—The atha or Burmese ton is the standard 
of cubic measurement. The following is the table :— 


2 annas (p2} 
10 maria 


mii. 
rupee (iyat). 
8 rupeos atha, 

The rupeol Bnd ennas of the above table must not, be cone 
founded with the coins of the same name, In most Burmese 
industries, the particular standard is divided into rupees, mls, 
and annas, and it bothers one not a little when the value of an 
article is required, to calewlate from rupees (of measurement, 
weight, &e) to rupees (of mone . 

aniner of measuring loge,—-Alt actual monsarements of girth 
are carried on by means of split canes. Elsewhere logs are 
gensrally measured at the middle, but in Upper Burma the 
exact place of measnremont is decided as follows :— 
Length of log. lee fo psearemnent 
12 tounge (18 foot), + 8 tonngs (4 fot) trom bate of log. 
1 4 


” nh oe ” ” ” 


0 Bn By ER) 


and so on, for every addition of 5 taiings in length, tho girth is 
measured ono taung further from the hase. 

Tho length is measured in the ordinary style, all logs from 
12 to 14 taungs in length ure classed as 12 taungs; from 14 
to 19 taunga in length as 15 taunge; from 1 to 24 taunge as 
20 taungs ; and so on, 

T may here add that it is not usual fo eut timber of any size 
ander 12 taunge, 

Tho following is the procedure usually followed in measuring 
timbe: 

‘The prico of the timber having been settled on, as also as to 
who shall pay for the split canes, the buyer and’ seller arrive 
at the spot where the timber is lying, af the appointed hour. 
Each brings a man with him to assist in the measuring, Tho 
buyer’s assistant marks out tho exact placo of measurement in 
accordance with the rule given above, and girdles the log with 
a split cano, pulling tightly at both ends. The seller's man 
then with a cuts the cane where the ends cross one another. 
The cut cane (now the exact girth of the log) is made over to 
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the seller. In this way all the logs are ginlled.* Each cane 
is now token and hent into two equal lengths. ‘The bent cano 
(half the girth) is then measured with the taung measurement 
stick, and the resnlt noted in séks, 

Method of caleulating “ athas” or Burmese tons.—There is no 
fixed relation botween linear and cubie quantities ; a taung is the 
standard of linear measurement, and an atha the standard of 
cubic measurement. A log of 12 taunge in length and 8 sdks in 
half-girth is considered to contain an atha, while another log 
20 tangs in length, and of the same girth, though not twiea 
the volume of tho first log, is considered to contain two athas. 
Ifa Burman is asked why this should be, he says he cannot tell, 
except that it is a long established eustom. 

‘The following is the table for calculating Burniese tounage:— 


— 


Hesikeaackor CuptcaL Contexts. 
Balti. = [FORE OB ST teen, | aun | Pn 
B adks, | 12 taunge |. 

ea 5 s 
4b, ” 

A . ” 
ST's. ” 
Hy 2 » 
6} ” 
To» ” 
his ” a 
8 ” 1 
a eo me 
oh ? 1 
we A 
10} ,, ” 1 
Lis ” 3 


IL will be noticed that for evory incrense of half a sdk in half 
girth above 6 aéis, 5 mis (half a rupee) is added to the cubic 
contents, 

The above table ix only for logs 12 ¢aunga in length. ATI 
logs of longer length are reduced to logs of 12 taungs by adding 
to the half-girth or multiplying tho number of logs according 
to the following rule: 

1 log of 15 taunge in longth = 1 log of 12 taungs in length 


*# ‘This word 4s usod in itsordinary sense, and not to mean the well-known opar- 
ation on trees in Burma preparatory to felling. 
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increased in halfegirth by ono adk; thus, a log of 15 taungs in 
length and 8 ska in half-girth is equal to a log of 12 taunge in 
length and Hes in ule sirth, <5 a8 

T log of 20 taunga in length = 2 logs of 12 taunge in lengt 
and of the same hall-girth, eth ? oe . 

1 log of 25 taungs = 3 logs of 12 taungs. 

1 Jog of 30 taungs = 4 logs of 12 taungs, and 0 on. 

Tt will be soen from the above table how utterly out of pro~ 
portion the calculations are. 

The following is an oxample of how tonnago (Burmese) is cal- 
culated 

In the Note-book it is noted— 


No. | Half-gitth, Length, ‘Number of logs. 
1 3 adks, 12 taunge, 25 
2 5k on 1b oy 20 
8 6° is by 18 
4 8b 20, 16 
5 ” 1 8 
6 Tho» 2 on g 


These are reduced to 12 taung logs, and the athas calculated 
as follows :— 


Number ‘Ton 
No, | Hatf-girth. | Length. arte | on gue'iog, | Total Toanage. 


1| 8 séte, 12 tounge) 25 oo 2]. 
2) 6. » NE 20 

tee 2 he % | gape} o 2 8 | 26 
aij7 3 he | ie | o 3 o | ia 
sjm i. j2 2 | 9 | o a 5 7 
sie, fa, | 8 { 1 0 0) 8 


IGrand Total Tonnage, ...| 55 


No alterations are made to Nos. 1 and 6, and the tonnage is 
calculated direct from the table. Nos. 2, 8, and 5 being 15 taungs 
in length, one 6% is added to the half-girth ; they, therefore, 
become 64, 7, and 8 sdke respectively. No, 4 being 20 taunge in 
length, is considered equal to twice the number of logs of 12 
taunge, and is added to No. 2, being of tho sumo half-girth. 

16 above system of timber measurement will, for some time 
yet, be the system in general use in Upper Burma, and I write 
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this in tho hope thal when a Foret Deparlmont ie propesly es 
tablished in Upper Burma, i will prove of use to the Forest 
officers, 


Manpavay, ©. Isaras. 
8th July, 1886. 


’ SEEDING OF BAMBOOS. 


I mavn road with great interest Dr. Brandis’s notes on the 
two Himslayan hill lrmboos. As n0 body has como forward to 
supply information on that subject, I shall try and give n few 
facts with rospoct to tho different bamboos which have come 
under my own observation, 

Tn 1881 all the graceful Rambusa arundinacea, which adorned 
the old parade grotind and other parts of Dehra, flowored. This 
was noticed at the timo in this Journal by Mr. Smythies and 
others, Tn 1868 I was working in. the forosts in the neigl= 
hourhood of Barmdeo-Mandi in Kali Kumaon, and notice 
number of dead clumps of Bambusa arundinacea, whieh bad 
ovidently flowered at about the same time as the Dehra ones. 
The ground near the old clumps was simply covered with 
nealifage about 4 or 6 inches high. This would seem to point 
to tho Dehra bumboo belonging to the same stock as the 
Kumaon bamboo. 

Tho young seedlings are making themselves conspicuous in 
most hédges in Dehra, and are now 6 to 10 feet high. 

Ta Debra most of the clumps died down immediately after 
floworing, but T know ono caso which proved an exception. 
Jn 1882 one clamp sont up a number of new culms. These, 
howover, fowered again during the prosont year, and there is 
ta, yal ao sign of new lenienrig culms coming up. As an- 
othor example of great vitality in certain bamboos, I may men= 
tion here that on the sumo road, along which the above men- 
tioned clump was growing, a clamp of Dendrocalamus strictus 
flowered in 1881, sont forth new but thin shoots in 1882. 
These flowered again in 1885, and now now seraggy and thin 
shoots are pushing up in tho midst of the old clamp. 

‘With respect to Dendrocalamues strictus, although the flowering 
ia not s0 general as with other species, yot largo areas become 
fertilo atone time. The curious point about the flowering of 
this bamboo in the Siwalik forests of tho Dim and Saharanpur 
i that tho frit sums to spreat onwards gral and yeat 

ear 
Tor instance in 1883. most of the clamps in the Kharkhari 
block flowered. In 1884 the Maiapur block, Saharanpur divi- 
sion, became fortile, Thon the Ranipur block was atincked in 
1885, and this yoar 1886 tho bamboo in Rauli block soeded. 
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Thus the sceding began in the south-east corner of the Thin, 
turned the corner of the Siwaliks at Hardwar, and fertility is 
now apparently gradually spreading westward along the south 
em face of the Biwaliks, It remains to bo seen whether this 
gradual march will continue along the rich bamboo forests of 
the eastern and central ranges of the Saharanpur diviston. 
Blsowhore I havo sven this species flowering only sporadically. 

The Arundinaria spathifiora Rowered in 1882 al! over Jaun- 
sar and Tihri Garhwal. ‘This year 1 saw only very few livo 
full grown clumps of this species, but nearly all the hill sides 
are covered with little 4 year old seedlings. I send a rough 
drawing of a seedling showing the small culms given out in 
thrue diferent growing eesone, and a fourth budling one (we 
a, b, 0, d), Fig. 1. ‘ 

The Ahundinaria faloata Hlowered this yenr all over tho hills 
of Junsar and Tihri Gathwal, Wherever I saw this ringal 
near Chakrata, Deota and beyond in the Sahlra forest, almost 
every culm was loaded with fowers, I give a small drawing 
Gnueh reduced) of part of one of these culms, Fig. 2. 

The Dendrocalanus strictus and Arundinaria faleata can, 
therefor, bo considered to flower grogarionsy as wall as gpo~ 
radically, and there does not scem to be any reason to consider 
thom soparate from the other species on account of their mode 
of flowering. 

In 1883 I was working in the hills of Jaunsur, and remem= 
er seeing a number of Arwndinaria falcata, but none of them 
wero flowering. 


A. F. Brouy. 


FORCE OF GERMINATING SEEDLINGS. 


‘As an instance of the force of germination in seeds I may 
quote the following instance. I lately had occasion to con 
struct some masonry boundary pillars ina khair forest, and I 
found that in a number of cases khair seeds had pot mixed 
into the mortar which was spread over the surface of the pillars, 
The seeds in germinating had lifted up pieces of the hardened 
mortar from depths of often nearly an inch bolow the surface. 


Q 


[ ‘ARUNDINARIA SPATHIFLORA. 


Fig. 1. 
y } a 
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First year shoot 
2nd 
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4th, 
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t of seedling (naturat sizs) 


(about half the shoot) 


ARUNDINARIA FALGATA, 
Fig. 2 
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Jy: Notes, Queries anp fExTRActs. 


Tar Fioops ws tae Poxsan.—The first breach in tho line is 
about four miles on this side of the Barara station ; and three 
miles further on there are a series of breaks right up to the station. 
Thera is another large gap between Mustaphabad and Jagadhri, 
and the formor station has been completely washed away. Tho 
up-mixed train, which left Jagadhri at 13-18 on Saturday, had 
to return to that station ; and thie up-Caleutta mail, due at 19-41, 
had to bo detained there. The trolly party that attempted to 
pass tho out English mails ovor the breaks was unsuccessful, and, 
after working all night, had to return to Umballa with the mails 
on Sunday morning. At first it was thought that the mails 
would have to be sent vid Ferozepur till through communication 
was restored ; but by the exertions of the Hailway sta thoy 
wore safoly taken over the break, or rather breaks, on Sunday 
night—the Mail Agent with them. The following telegrams 
have been placed at our disposal by the Railway authorities, 
Monday— English mails got through, and will catch steamer 
which will bo detained twenty-four hours, No mails will cross 
to-day. Expect to get mail service into order to-morrow ; breaks 
said to be ready. Wo are just starting with loaded ballast train 
for the breaks.’ Later— Line from 200’ (ie, two miles short of 
Barara) ‘to 212, (ie, six miles short of Jagadhri,) with 
Cifficulty passable by troilies and boats ; from 200, for two miles, 
banks and bridges down.’ Later information received by tele~ 
ge from Umballa states that the Markunda bridge is safe, and 
‘boon crossed by the Engineers of the line. The worst break 
commences at mile 251, within sight of Barara, ‘There is no 
prospoct of getting traffic over for weoks, but the authorities ho} 
to be able to get the mail letters over though not the banghis, 
Itis proposed to sond the out-going mails by road dak to Jagadhri. 
It is further stated that several viaducts have gono ; but the 
report is imeertain. Boats have boon available ; tnt aro no uso, 
as the water is too shallow and the ground swampy. It has 
been suggested by the Engincers on ra spot that the Overland 
mails should leave a day earlier this week, and be sont vid 
Ferozepur. In another telegram it is stated that thero is a break 
on the line betwoo Paitin and Rajpur. Further and more 
detailed information has reached us concerning the breaks on the 
North-Western Railway betwoon Saharanpur and Umballa. The 
part of the country in which the Railway has been damaged is 
eouliarly subject to inundation by sudden freshets from the 
fits; but in no previons instance was the rising of the water so 
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sudden as on this occasion. In fact, on Friday and Saturday 
last, the flood ran so quickly as to lead to the belief that some 
largo body of water further up towards tho hills had been sud~ 
denly released by the breaking of some bund, Not only bas tho 
iIway suffered, but there is ‘every indication of a largo loss of 
life and property throughout the district, which was for milos 
together completely submerged under about 8 to 10 feet of 
water. Luckily the floods went down as quickly as they rose ; 
for had they continued twelve hours longer, the Engineers on 
the line consider that the whole Railway bank for about 12 or 13 
miles would havo entirely disappeared. The subsidence of the 
wator has enabled a clearer idea to be gained of tho damago 
done to the line, For about one-and-a-half miles, a little short 
of tho station of Barara,—202 miles from Lahore,—the bank 
is practically wrecked. Throughout this length there are vari- 
‘ous gaps hero and there, over which the rails are hanging in a 
succession of long loops. Quite close to the distant signal of 
Barara, ono bridge of 10 spans of 10 feet each has beon entirely 
washed out, and tho girders lost. From half a mile short of 
Barara to $f miles beyond it, the damage to the lino is insigni- 
ficant ; the only thing worth notice being that the mud build 
ings at the station of Mustaphebad have fallen, At 10 miles 
from Barara, the current of water across the line has scoured 
out a deop hole about 200 feet wide. The damage to the lino 
prectiedly, therefore, resolves itself into a mile-and-n-half of bani 
eing carried away this side of Barara; and a large deep gap 
betwoon Mustaphabad and Jagadhri. Tho first will be crossed 
by a diversion of the line with a tomporary sleeper bridge, and 
the gap will be filled in, Both works are expected to be finish- 
ed in about a week, so that through traffic may be expected to 
bo re-opened about Wednesday or Thursday next (July 14th or 
15th). Some diffleulty is, howover, experienced about labour, 
the people in the vicinity being too much engaged in saving 
tho wreck of their own property, and looking after tho safety 
of their own families, to find time to attend to the affairs of 
others. In the meantime a trolly service for the mails has been 
already started, the post bags being carried hy elophants across 
the current, which is still running strongly at the site of the 
fallon bri Te was at this point that one of the Native staff 
of the Railway unfortnnately lost his life on Sunday last, being 
carried away by the torrent and drowned while trying to crost 
the mails, A irolly service for passengers will be running from 
to-day ; but a8 some exposure is unavoidable, it would be as 
wall fr Indios, particularly if travelling with children, to defor 
thoir journey over this section of the lino till the traffic ar 
rangements are in a moro settled state. The Markunda bridge, 
about which some fears have been current, is uninjured ; al- 
though it is stated that the water rose very nearly to the top 
oom of the girders. 


ot 
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A correspondent who has gone down to the seene of the 
catastrophe writes :—‘The breaks were caused throngh heavy 
rains in the low hills, which swept down over the flat country 
till bunded in by the Itailway embankment, which is 6 to 7 fect 
high. ‘The water rose to rail level, and thon began its work of 
Gestruction, making channels for itself in the embankment, but 
Jeaving masses of earth here and there, which acted as pillars 
and supported the rails, ‘The latter hang together by their fish 
plates and sleopers, rondering it possible but dangerous to run a 
trolly across : dangerous Lecausa in some places the rails wera 
under water level. It took Mr. Mackinnon twelye hours to 
trolly the 15 miles on Sunday ; but tho subsidence of the water 
was so rapid that Mr. Mallet did tho journey in four hours on 
Mon Tho chiof breaks are between Barara and Jagadhri; 
Mustaphabad and Kulchi stations, hetween the two, being eom- 
pletely washed away. Fortunately no bridges have been des- 
troyeil, excepting a small iron one of ten spans of 10 feet, Tho 
rainfall must have been abnormal, as this particular portion of 
tho line lins not been damaged for twenty years. There being no 
rivers, but only small streamlets, thore is consequently no iim- 

ortant drainage, The Markunda rose to the bottom of the 
widgo girders.— Civil and Military Gazette. 


Tae Umnatta Froons.—Owing to the break in the Railwa 
line betweon Jagadhri and Umballa, postal communication w 4 
Simla and Bomlny, Bengal and the North-West, has been re- 
tarded and dislocated. Passengers have heen obliged to incur 
reat inconvenience and hardship, and the Railway staff of the 

‘orth-Wostorn System has beon exposed to a long strenuous 
and exhausting effort, which has not up to the present time been 
erowned with success. It is not only the Railway that has 
suffered from the mad fury of swollen ‘currents, but the Punjaly 
Provincial Budget will have to meet an unexpected demand for 
repairs to a G-arched bridge on the Grand Trunk Road which 
lus imitated the oxamplo of the railway structures. 

When the railway between Meerat and Amritsar was under 
construction, the Tailwny Engineers with their English ex- 
perience were wont to laugh at what they called the excessive 
waterway provided by the great Engincers who preceded them 
for the Grand Trunk Head,” The proximity of the road to the 
hills was not then a condition that was appreciated at its propor 
value. It was, however, not altogether lost sight of, and the 
controversy ran lot and strong as to whether the projected lino 
from Delhi to Umballa was to adhere to the line of the Grand 
Trunk toad or to go vid Meerut. The importance of connect- 
ing that military station with the military cantonment adjacent 
to the Native State of Putiila overcams the objections raised 
by some Engineers to crossing the line so close to the hills 
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over such rivora as the Jumna, Markunda and others. Tho 
subject of necessary waterway was carefully gone into, highest 
levels ascertained ‘with all possible aceuraey, and the various 
bridges wore designod acoordingly, ‘Tho fainfll then, was 
noither more nor loss than at preset. As many inchos af rai 
used to fall between Simla and Mussoorie in 1866 as in 1886, 
Subject to slight annual variation, the elements for caleulation 
wore precisely similar in all respects except one. ‘Tho time it 
took for a flood to run along its ‘Eecharge course or rivor-bed 
was longer. A flood lasted longer than now ; and the average 
quantity being then the same as now, it follows, if tho floods 
last a less time, a greater volume of water, that is, a higher 
flood line and highor consequent velocity, must be the result. 
‘Po that result must be attributed the failure of structures, 
wero adequately designed 20 years ago ; and tho qnestion arises : 
is the public to pay for the remodelling of bridges to render 
them adequate ‘and suitable to these altered hydraulic exigen- 
cies—a process that has apparently no definite ending, or who- 
ther inquiry will be pushed into ‘another direction? What is 
the root of this evil of many waters let loose on our road and 
railway embankments? The heavens have rained as hard before 
without eausing this widespread damage. The cause is not far 
to seok, and inquiries must be addressed to the Forest Depart- 
ment. ’ What is the condition of the furests stretching between, 
say, Simla and Mussoorie? Are they so clothed with trees and 
shrubs that the mountain flanks aro a protection ; is the rain 
retained or dispersed in infinitely numberless streams, garnered 
and treasured, and as it were filtered through zones of heavy 
obstacles? ‘The words of the great French forester may be 
quoted appropriately. Surell says :— 

“When trees attach themselves to the soil, their roots con- 
solidatg it and bind it with thousands of fibres. Their branches 
shelter it as i wore w tent against the fury of Uke whirling cain, 
‘Their trunks, as also the fallen branchos ‘and twigs, the under- 
growth and grass at their feet and that growth of weeds and 
other vegetation that surrounds them become so many various 
obstacles to small streams that otherwise would tend to unite. 
The total effect is to cover the soil, which per se is not immoye- 
able with yegetable coating more capable of resisting erosive 
action of water. Besides, this vegetation divides and disperses 
currents over the whole surface of the soil which prevents them 
rushing and concentrating in mass along tho watercourse lines.” 

But why harp on a subject that is patent to the meanest 
undorstnding ? If hills, onco clothed with forest, aro deanded 
cithor by the axe, by fire, by injudicious grazing, or other 
causes, and they become bare, when our tropical showers burst 
upon them there is no dispersion, no absorption, no retardation 
—the raindrops slide over the smooth wetted surlaeos of stone 
or uncoverod svil, unite and pour headlong down into the main 
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currents filled to excess with a flood so incessantly and largely 
eupplied direct from the clouds without intermediary and dis- 
tribative vopetation ; and to this it is duo that rivers are gorged, 
flood lines heighted and velocities so increased that all calcula- 
tions are baffled, and in racing parlance all record is beaten. 

Tas this state of things been foreseen? Has the Forest 
Department brought forward these disastrous contingencies pro- 
minently before Government if unable to cope with the mischief 
itself? It is true that between Simla and Mussoorie (to des- 
ignate by two well-known points a specific portion of the 

imalayan ranges within which lies the drainago areas of the 
sinning rivers and the seat of the evil) there exists a considerable 
tract not directly under the Local Governments either of the 
Punjab or the North-Western Provinces. Thore aro various 
Native States, the chief being the tributary Stato of Nahan, 
within whose territories the enactments and regulations of tho 
Forest Department are null and void, Granted that our forest 
lines do not “run” within the areas where the mischief we 
complain of was born. What wo want to know, what tho bli 
have a right to know is: what is the precise condition, from a 
forester’s point of view, of the areas in foreign States that catch 
the waters the discharge of which through the railway bridges 
has this year cost the Indian Exchequer four to five lakhs over 
railway repairs, besides remissions of revenue to a considerable 
extent, much hardship and personal loss and suffering to ri- 
parian villagers within our own territory. 

Sir, if the Bonerwals or the Waziris rush down from their 
mountain bomes and raid our territory, carry away cattle and 
other plunder and firo our villages, unless ample compensation 
be made and the ring-leaders given up, as often as not Govern 
ment is prepared to incur expenses perhaps a thousand-fold 
more than the property at stake in sending an oxpedition to 
chastiso tho offendors. “Is Government in this instanco going 
todo nothing but rebuild the bridges, and piously say it 13 the 
act of God and rest content, and with Turk-like credulity talk 
about kismet? If its Forest officers can point out the sore—can 
show on the map and by their reports that forest denudation 
has taken place—reckless felling been permitted and the once 
beneficent action of well-covered hills has been neutralised— 
then it is the duty of Government to arrest further mischief, to 
repair injuries already perpetrated, and insist on reboisomont of 
the denuded areas. Surely, our Government is strong enough, 
and its duty clearly poinis to enorgetie action. Is a puppet 
Sikh Raja of Nahan or the insignificant foudatories that exist on 
sufferance, io be allowed, for the sake of immediate and present 
gains, to despoil forests that bolong not to them hut equally to 
the villagers on the plains. ‘The inhabitants of the plains have 
every right to insist on the rogulation of the hill forests, A 
source so pregnant with injury to thom demands as much ro- 
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gularisation by the hand of Govornmont in public interests as 
those samo interests on the Afghan Frontier postulute the ox- 
pong and grgunisation of a strong military forge ogninit bil 
andits, ‘Tho same moral obligations apply. ‘The greed and 
rapacity of petty hill magnates must he regulated. They ean- 
not be permitted to allow for their personal benefit the destruc 
tion of protective forests, ‘Tho consequent injary to crop and 
villages, and the serions menaces to the administration which 
prolonged breaks on a strategic and commercial lino of railway 
present utterly onbeigh any consideration for personal interest 
cing shown, 

But primarily it is necessary for tho Forest Department to 
show that owing to the destruction of such and such a forest 
cortain floods were abnormally high. The public want to know 
has this been foroseon and Government warned about such a 
contingency? Has tho Forest Department met obstacles : if 
20, how? Is it that District Officers take as usual too narrow 
a view of their duties, and, for the sake of the interests of ono 
village, imporil the safety of others who aro not porbaps within 
tho District Oflicer’s own, particular errtory ? But itis just 
in casos Tike that whore Lisntenant-Gavernors ean make their 
raison Wétre felt. Large public interests cannot be sacrificed 
to the supineness of any department, to the narrowemindedness 
of District officials, or to the interests or prejudices of small 
Rajas,—Suan--J axGaL.—Pioneer. 


Tue Woon Exnimits at rae Conontan Exuiprtiox, Sourn 
Kenstncton.—Caneda.—Prominent amongst the exhibits at 
South Kensington stands the timber produco of the various 
countrios represonted. Specimens of the forest, growth of Cas 
nada, Australia, India, and tho Cape are conspicuous in their 
natural state as well as sawn and polished, attracting the atten- 
tion even of those who, from want of a more intimate knowledge, 
are unable to approciate the important part they play in the 
world’s history. We have heard visitors express their admira- 
tion of tho beautifully polished surface of the fine log of Jarrah 
timber which adorns tho Australian Court, and certainly thoy 
had reason, for a more splendid specimen of that durable treo 
could not have well been selocted, and the way it has been pro- 
parod for display does credit to those who had the work to & 
It is not our purpose to discourse of the various woods in tho 
order that they meet the eye of the visitor as he makes the rango 
of tho Exhibition, but to fake them rather, ono in each depart 
ment, in the order of their utility, writing of those first which 
are in most common use. In this way our task will first em- 
brace the woods from Canada, of which the different varictics, 
charactoristic of tho country, aro artistically grouped in conven- 
ient places for inspection. “It is the vulgar idea that the woodod 
portions of Canadu form enormous tracts of dark, gloomy-look- 
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ing forests of pine, their sombre appearance unrelieved by any 
variety of tint. There never was a greater mistake made. The 
forests of Canada, on the contrary, are picturesque and pleasing 
to tho eye, and in tho season when the leaves begin to change 
the tints ptesent many different shades and colours, lending to 
the woods an enchanting aspect, the same as n forest here would. 
appear in autunm, somewhat enlianced Ly the majestie propor- 
tions of the trees in the Dominion. 

‘As with us here, the pine tracts are peculiar to themselves, 
and whole sections of this useful tree and its near relation, the 
spruce, cover the hillside in dark belts, contrasting with the 
other varieties, forming a background which adds to the beanty 
‘of the Canadian scenery. Tho enormous sizo and etraightnoss 
of the pine trees, of which these boundless fir forests aro com= 
posed, we have very little experience of hore. ‘Trees of immense 
girth wo andoubiedly possess, and our ancient oak and elms 
afford us specimens that often attain considerable altitude ; but 
tho huge stom of a Canadian pine of equal circumference, 80 or 
90 feet without a leaf or branch, its lofty top crowned with tho 
long and drooping fronds of needle-shaped leaves, is a sight sel- 
dom to be met with in the forest of the mother country. 

‘Thoro is not, of course, the same undergrowth in the timbered 

tion of the northern countries as there is in miller climes, 

ut with this exception the difference in the appearance of the 
woods is not so marked. Tho forests of Canada are composed 
of pino, spruce, Scotch or Norway fir, oak, ash, elm, maple, birch, 
heoch, larch, cherry, walnut, and other woods, and hardly a treo 
that we havo named which does not come to our shores, though 
they do not always figure in the public sales. 

Our readers are sufficiently acquainted with the merits of the 
white pine, or, as it is called over here, yellow pine, to need 
any description from us, but the various specimens supplied by 
Messrs, Burstall and Co. show of what a high finish it is capablo 
in eonjunetion with its other preferential claims as an indispens- 
uble bailding material, 

The chief of the timber districts, or, as they are termed 
“limits,” of the Dominion, extend from the mountain shores of 
British Columbia, washed by the Pacific, containing immenso 
forests, yielding somo of the finest timber in the world, that are 
yot practically untouched, to the province of Ontario, the shores 
of Lakes Huron and Superior, tho Georgian Bay country, om- 
bracing tho Nipissing and Muskoka Rivors to the district drains 
od by the Ottawa, St. Maurice, and Saguenay, to the province 
of Quebec and sonth shore of the St. Lawrence, and from tho 
Saguenay to the Bersimis (both noted pine regions), and further 
on to St. Joha and tho lower ports, where the mighty river 
emptios itself into the Atlantic, 

¥rom this vast territory, thickly wooded with overy spocies of 
timber, there is little fear of our supplies running short. 
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The invonds which have already been made are undoubtedly 
extensive to canse apprehensions of a failure in the cut of pind, 
but the question of forest exhaustion is still too remoto to be 
serionsly disenssed at prosont. Many of the forests in the lake 
districts, Ontario and other provinces, aro yet hardly touched, 
the land not being so suitable for agricultare, and from these 
regions sufficiont pine will be drawn to make up for any defi- 
cioney that may bo apprehended from tho destruction of the 
older timber limits for many years to come. ‘The importance of 
the forest supply of Canada to us here can hardly be estimated. 
Our ennval consumption of pine and spruce is something mar. 
vellous, and it would be little short of a calamity if any failure 
took place in the forest resources of the Dominion. 

We hear a goud deal of the increasing scarvily of while pine, 
a, tree which is said to be so valuable that it would he difficult to 
find a substitute for it wero the Canadian forests to become ex- 
hausted, But this can hardly ever happon, if ordinary eare ia 
oxercised to prevent destructive fires, as it will grow and flourish 
on the poorest. soils, and is a rapid grower. Mr. Small, in his 
account of Canadian Forests, says that “ intelligent lamborers 
consider that a white pino forest renows itself every twonly - 
years.” ‘This must be an important consideration in estimating 
‘the forest woalth of Canada, 

‘Tt scems that the wanton destruction of the forests in the pro~ 
vince of Quebec was complained of by the French Governors of 
Canada as far back as 1696, that is 190 years ago, but the ro- 
cord says that “nothing was done by them to check it,” and 
little has been done since. Is it not dons that Nature has again 
and again made good the ravages of man, and that still moro 
pitiless enemy, the devouring elemont of fire, during the ages 
that have since intervened, and that sho is still able to set the 
dostroyors of her forests at defiance ? 

In addition to tho thousand and one industries that cannot be 
carried on so well without the assistance of soft convertible tim- 
ber, wo have railways and railroads, which in the shapo of 
slospers, tios, platforms, stations, carriages, wagons, &e., add 
largely to the consumption of the forest produce. 

‘The woods of British Columbia at the Exhibition aro parti- 
cularly noticsablo, a largo ornamental erection of pine from 
that conntry, supplied by the Hastings Saw-mill Company, 
Burrard’s Inlet, ine the first object that meets tho gaze on 
entoring the Canadian Court. 

The woods from St. John were in a prominent position, a 

"panel of cach kind being scientifically arranged, the polished 
surface adorned with a neatly exocuted painting of the Rat 

We inspectod the different specimens from New Brunswick, 
which inelude boech, ash, maple, birch, whito nau black hemlock, 
white pina, red pine, and balsam fir, as well as black and white 
spruce, Amongst the woods not generally shipped to this 
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country, hut many of which, we think, could be used here with 
advantage, are the cherry, plum, billury, poplar, alder, horn 
beam, butternut and willow, lime and basswood. Poplar is 
largoly used in the States for a varioty of purposes, and cherry 
is also im demand, 

Ottara in ldition to pinoy is ropresentd by neatly arrange 
specimons of sugar maple, red oak, figured beech, and from 

urrard’s Inlet, in addition to the pine specimens already men- 
tioned, are somo well-prepared blocks of red cedar and Oregon 
pine. 

The specimens ouiside the court are sections of canoe, bitch, 
tamarae, Ottawa bost pino, Norway pino and red pino from On- 
tario, used as mining timber, the collection being sent by Mex. T. 
A. Keofor, of Port Arthur. ‘Thore are several piecos of tamarae,* 
Black larch, aspen, poplar, of very fluo und smooth grain, another 
variety being the jack, or sorub pine. The suitability of many 
of these woods for use here depends on the cost. ‘The home- 
grown woods, of which these would have to take the place, are 
Plentifel, and, unless eomothing wore gtined in size or prio, 
their introduction would not be rewarded with success, A con- 
siderable cbjoction to the softer kinds, such as poplar, tamarae, 
&c., is that thoy will not take tho plane like the pine or deal, 
and in that respect present. marked contrast to the non-resinous 
woods of the north of Europe, all of which smoothen up equally 
to tho red or yellow descriptions. 

Tamarac or hacmatae ranks with our larch or juniper, and is 
the most durable of all the pine tribe. For shipbuilding pur- 
poses it is considered in the United States more durable even 
than oak, and it is well known and appreciated at Lloyd’s in thoir 
classification of ships, 

It is not to be expected that, within tho limits of a single 
notice, we can describe, even superficially, tho various objects of 
interest in the wood department alone; and we have alvoaly 
acoupied as much syuce as can bo conveniently appropriated ti 
the subject this week, What, therefore, has further to be said 
of this wonderfal collection must be deferred to another num- 
bor.—Timber Trades Journal. 


* The Americun Larch (2) (Adie pendula), 
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PRIZE DAY AT COOPER'S HILL COLLEGE, 


"Aw interesting report of tho prize day, on the 28th July last, 


at Cooper's Hill College, appeared in'a recent number of the 
Pioneer, when we wore very glad to seo that Mr, Brandis was 
prosent. Sir Alexander Taylor, the President, in his address 
reforred to the Royal Engincers and the Cooper’s Hill men as. 


. farnishing the officers of the Public Works Department in 


India. He, however, omitted to mention Roorkee and the other 
Indian Engineering Colleges, which havo turned out many 
very useful engineers. 

tho fict that, the Coopor’s Hill Collego has this year furnished 
eleven officets for tho Royal Engineers and Royal Artillery 
should assist in drawing together the men from Woolwich and 
Cooper's TLill. 
fen for the Indian Forest Service are now being trained for 
the firgt time at Cooper's Hill, the instruction in forestry being 
aiforded by Dr. Schlich, and the last set of men from’ Nancy 
have recently pone their final examinations with the Frenel 
students, so thet the long connection of the Tndian Forest 
Department with the Nancy Forest School, which commenced 
in 1867, and has thus lasted for 20 years, has terminated. 

Althongh Fronch forestry is not always directly applicable 
in India, and some conservative members of the Indian Forest 
Department may still assert that foresters trained at Nancy 
should unlearn their French ideas, before they can be of prac- 
tical use in this country, there can be no doubt that Indian 
forestry owes a great deal to France. 

‘The magnificent oak and beech and silver fir forests of France 
have presented an ideal to which we endeavour to make our 
Indian forests approach, and though simpler systems of forest 
managemont may be more suitable than French ones for the 
Indian forests, yb the debt we owe to French foresters for 
the example they havo given us in zeal for the well being of 
their forests, and to the esprit de corps of the French Forest 
Department, not forgetting their excellent Forest guards, can 
never be repaid. 

ae an 
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Tord Kimberley referred to the forestry training at Cooper's 
Hill, and expressed a hope that the practical instruction in 
forestry might soon be given in India itself, 

Tf such a course be decided on, and the men selected for the 
Indian Forest Department, after a preliminary training at 
Cooper's Hill, are sent to complete their course at the Debra 
Din Forest School, the latter will gain greatly in prestige and 
usefalnoss, and if besides this, a certain number of probationary 
Sub-Assistantships for the whole of India be thrown open an— 
nually by Government, for competition by students trained at 
the Dehra Drin School, the latter will then find its field of use- 
falness vastly increased, and the Forest Service of India will be 
efficiently recruited. 

It is to be hoped that, in spite of a recent adverse decision 
of the Secretary of State, now that the Indian Public Works, 
Polograph and’ Forest services are recruited together from 
Gooper’s Till, Government will raise the pensions for our 
Department to a level with those allotted to the others, and 
will insist ona comprlsory. contribution towarls common 
retiring and family pension fund, so that after haying given 
tho best part of our lives to the rough work, and frequently 
lonely life, of our Department, we umay ai least have a chance of 
spending the declining years of our lives in comfort, which the 
present fall service pensions, varying from £300 to £400, at the 
now prevailing rate of exchange, will certainly fail to secure. 
Our Dopactment has surely done nothing to deserve a lower 
status than the others, nor can Government wish that our con- 
trolling staff should be recruited by men who havo failed to 
gain aiimission into the favored departments, : 


WORKING PLAN OF THE AKONA SAL FORESTS. 


Tae forests ave of threo different. kinds— 
let, —High forest, though in very poor condition ; 
2nd, —Coppice, or rather badly pollarded forest ; 
3rd, —Fair coppice forest ; 


they aro pri ally a 
Thave divided the forests into five working circles :— 
evens 
(1). Pichwari—High forest, ... 2,602 
(2). Bariar—Pollard and eoppice, 3,657 
(3). Takia 4, vs 4120 5 19,664 
Gy Kosmos ws 4,887 


(5). Balapar—Fair coppice, e568 
: Total, 15,829 


‘About 25 square miles ; of which 12,864 acres, or about 20 
square miles, are very bad coppice. 
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The three Yorests comprising the 12,664 acres are pretty 
nearly of equal capacity, they are naturally divided into three por- 
tions, and are conveniently situated for supplying the diferent 
parts of the estate; thus the Bariar supplies the north-west, 

lakia the west and north-east, Koano the south and south- 
east; so that the people have not to go any extra distance for 
the produce they require, The forests too are, in a way, homo= 
geneous, Bariar having larger trees than Takia, and Takia 
Jarger than Koano, 
jo. (1) will supply old mature timber for building, the 
branches and rubbish (us unsound centres) supplying fuel. 

Nos, (2), ®) and (4) will supply fuel, house posts, rafters 
(@hough crooked) and stuff for miscellaneous use. 

No, (5) will supply long ridge poles, dhanklies, and long 
straight poles, A 

Detailed working plans are atiached, 

In (1) I have taken a 65 years’ rotation ; the ago of sil, 6 
inches girth, boing about 65 years, according to my calculations, 
but for safety’s sake I havo limited the cutting so that seedlings 
now on the ground will have 130 years to come to maturity, if 
that time be found actually necessary. 

Tn (2), (8) and (4), I have taken: ihe rotation as 380 years. 
‘This is about double the time that the present Rakhaona has 
taken to grow its resent stock of coppice poles. Thera is no 
use in proposing a shorter rotation at present, as even the 30 
years’ rotativa will not be able to be worked ap to at first, at all 
events tho present demand hus not given hopes of it, Experience 
will be gained in the next few years. The past year or two's 
work has been interfered with by the people taking their 
dhankli poles, &c., at nominal rates from the unreserved forests. 
With a 30 years’ rotation the amount of pollard stuff’ made 


available is 2 acres por annum, say 422 acres, But in time 


charcoal and poles will no doubt find a market at groator dis- 
tances than they do at present : the railway will help to got a 
market, and arrangements should be mado to get a market as 
Jong as even a trifle is made over and above working oxpenses, 
in order to got the forest into good order. 

Texpect a market will be easily found for tho thinnings that 
will take placo in No, (5); in another 6 years some of the 
forests now reserved will be giving in the strip fellings much 
hotter stuff than they yield now, and there is the Pipri forest 
still available. 

The work was commenced in 1884, so that supposing the 
primary strips went over the forests in f of B0 years, ive, in 7h 
years, the forests would be safely worked till 1891, when it 
would be advisable to inspect the forest and the work done, and 
sco if the outturn might not be increased amd the rotation 
shortoned, in 7 years. 1 caleulate the new strip growth will 
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have become as high as the present forest. My experiments in 
other parts of Oudh confirms mo in this. By 1891 the soil 
will havo vastly improved and the growth also. The quantity of 
material par acre will also be much groator than it isat prosent. 

The Batapue compartment will not be operated on till 1886, 
aud will tuke 6 years, so that the first thinnings will not be 
completed till the end of 1891, 

It is hoped that beforo the threo and four periodic strips are 
operated on many straight yonng poles will have appeared, 
and some of them’can be left as standards to inerease the value 
of the forests. 

Tf trees for soed be desired as standards, some of the presont 
old trees, primed so as not to give too much shade, can be loft 
Sn the thine and fourth periodic strips. 

The working plan now proposed is one in which T have mada 
safety the principal object next to the improvement of the 
whole forests, I'havo lied to be cautious, na I heliove this is 
the first working plan that has been made in Indin for sdl 
coppice forests. 

Tiatso add a pattern “ Record,” which if properly kept should 
show at tho end of any year how the working plan is being 
acted up to. 

When the working plan was drawn up it was not quito 
seliled whut the width of the strips should be ; they were cut 164 
feet at first, and this width was decided to be adopted, but as 
the width of 33 feet might have been decided on, the areas work- 
ed over wore in widths of 33° x 4’ (see strip systom for coppice 
printed in the “Indian Forester” for September 1885). ‘Thus 
16} fect have been cut, and 132" — 16} = 1154’ left. Tho 
forest will ho worked over in this way advantageously, as the 
thinning will be more gradual in succession of strips in com- 
partments detailed as on the left hand Table, instead of as on 
the right. 


| ser stenarmanttrr sina — | Fonts Rr Pour 


zialt|, F 
Felelalalglze| |i 
HERVE all clelelgt 
E ElE(3/2ie SlElEl E1418 
FlE).|.] jE/R[@IE 2 gle elgiale 
£/s eee PPE |e 
164) 1641 164 164 | 105 164 164 | 163) 164} 168) 164'| 165 
132 feet. 66 feet, 


Mr. Townsond, tho officer in charge, has kindly marked on tho 
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maps the actual work done, and has completed the récords, 
which are sent instead of the pattern record. ‘The strip systom 
for sal coppice has been also commeneed in Pilibhit, and the re~ 
growth promises remarkably woll. In somo rich soil we have 
Gut in strips 33 foot brond, leaving 33 feot of forest standing, 
the alternate strip system. In Akona the work is done by the 
fasli your, which answers better than the Snaneial year. 


E. Woon, Capiain, 


Banramcuat, Conservator of Forests, N.-W. Provinces 
6th April, 1885, and Oudh, Oudh Circle, 


Pichwari Working Circle (High Forest), No.1. (Fig. 1). 


No, ‘Names of Compartments, Areas in Acros, 


I. | Itennjah, wee 671 
TX. | Bhagwanpar, 3). 448 
IM. | Bersippr, 7, 24 
Iv. Jomnaha, oo - ‘554 
Vv. | Salweriah, 02k 605 


Total, 2,602 


Proposed rotation 85 years = 4” = 40 acres per annum. 

The strips are to be 83 feet broad (with 231 foct between the 
strips), therefore cach mile of strip = 4 acres: this gives 10 
miles of strip per annum. But till the growth be better known, 
and the soil is more improved for the growth of seedlings, 
only 5 miles of strip should be cut in any one year without 
reference to the Conservator. 

Follings should take place in the Itaunjah compartment, and 
commenve 404 feel enst of the junetion A of the Salarpurdih- 
Bhagwanpur traffic line BC and the Akona-Tandwah Mahnut 
Tine DI, and should ran at right angles to the latter line, 

Working eastwards, everything on the 88 feet strip should be 
cut flush with the ground, and the material taken out immedi~ 
ately, cither north or south, along the strip. 

© fellings should only take place between the Ist of No- 
vember and the end of February, and no new strip should bo 
cut till the material on the previous cut line has been arrangod. 
for and disposed of. 

Tho Circle should bo protected from fire and grazing. 
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Bariar Working Circle (Coppice), No. 2. (Fig. 2). 


Ceimat | Seemg.gommet | sncomruemee | Agta 
TL. | Alinager, = $5 612 
IL, | Barhaipurua, .. | (a) Barhaipnrua, | 395 

(@) Baxeris, —¢. | 175} 570 

TL | Thakurjot, a 860 
TV, |Samgarha, | (a) West, 

(0) East, 975 
V. | Rampur, 3 a 640 
‘Total, 8,657 


Proposed rotation 30 years, 
Area to be cut annually °°? 


EX) 
18} feot broad. 
‘xcept in compartment IT., lines of export to run due north 
and south, as shown by dotted lines. The work, except in com- 
artment. TT, alwaya’ to commenca on the west of fhe export 
lines, and proceed from north to south, no new work being 
commencod till the whole work on one eide of the export line 13 
completed. Hara fhe export lines willbe the directing Tinos. 
The work should be done hetween tho Ist of November and 
15th March ; no more material should be cut than can be dis- 
posed of, 
Tho strips aro to be 16} feet broad, with 115} fect between 
the strips. 
Tho whole Circle should be protected from fires and grazing. 
The cut produce should he removed before 15th March from 
off tho strips. 


Takia Working Cirele (Coppice), No. 3. (Fig. 8). 


= 120 acres = 60 miles of strip 


Order of | Names of Compartments, | SehCompart: | Aven fn Acre 
1, | Tokaha-Mangarh, ea ees 824 
1 | Dinnamgarh, a 1,487 

TIL, | Bhawanipnr, bank at East, ‘902 
IV. |Dhawanipur, bank at West, 3. | tt 580 
V. | Majhaom, bank at, =. | Ll [ut 327 


Total, 4,120 
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Proposal rotation 20 years ‘ 
Area to cut annually 412°. 138 acres = 69 miles of strip 164 


feet broad. 

I. Work commences west of middle line CD, working 
from south to north, then east of CD working from 
north to south, 

IL, Run thres lines at right angles to I. and II. division line 
from points A, Hand K3 run strips at right angles 
to those lines working from south to north. 

IIT, Take ILL, and I. division line (EF) as directing line, 
and run at right angles to BF, commencing at E, 
and working from north-west to south-east. 

IV. Take [11 and LV. division line as directing line, and 
run strips to the west working from south to north. 

V, ‘Take north-east houndary line (BG) as directing lino, 
and run strips at right angles to it, commencing at 
north-west corner (B) and working east. 

The work should be done between Ist November and 15th 
March; only as much as can be sold should be cut, and the 
cut produce should be removed before the 15th of March from 
off the strips. 

The strips aro to be 16} fect broad, with 115} feat hotween 
the strips, 

“All the Cirele should bo protected from fire and grazing. 


Koano Working Circle (Coppice), No. 4. (Fig. 4). 


QEEETAgE [Names of Compartments.) Sub-Oompartment. | Arne 12 Aeros 


I. | Bheopur, bank at, ... | (a) Wost(a+a’), 580) 
() East, ... | 610) 1,140 


IL | Narpatpnr, ses | (0) Bast, ss. | 875} 


(a) West, 1. | 430] 805 

IIL, |Misrowteah, es a 1,802 
1V, | Towsdih, 650 
‘Vv. | Ramwapur, aa 990 
‘Total, 4,887 


Proposed rotation 30 years, 
. yest 


Area to be out annually “35 81 miles of 164 


fect strips. 
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Ia. Strips to run from line ed west, parallel to of, and work- 
ing from north to south, 
Ta’. Strips to run from lino ed east, at right angles to cd, 
and working from north to south, 
Ts, Strips to run from Hine ¢e east, parallel to eg, and work~ 
ing from north to south. 
118, Strips to run at right angles to fA, and working from 
west to enst. 
Ila. Strips to run at right angles to mo, first to east from 
north to south, and then to west from south to north. 
III, Strips to run parallel to gk running east, and working 
from north to south. 
IV. Strips to run at right angles to l, commencing at J, 
and working from east (o west. 
‘V. Strips to run at right angles to dl, commencing at k, 
and working from west to east. 
The strips to be 164 feet broad, with 1154 feet hetween them. 
Work to take place batween ist November and 15th March : 
only as much should be cut as can be disposed of and romoved 
ofore 15th March from the strips. 
‘The whole forest should be protected from fires and cattle, 


Ralapur Working Circle (Coppine), No. 8. (Fig. 5). 


Order of ‘Sub-Compart- |Areas in Acres, 
1. | Balapur Rekhaons, | oe | oe 361 
11, | Pip, 8 ae iss, |e 202 

Total, BAR 

Note—There must he some error in Mr. Townsend’s note, or 


the Rukhaona has some grass paiches which are not taken in 
tho area, I have a note in which Mr, Townsend bas given mo 
«the area of the Rakhaona as 861 acres, and I will work on this. 
* Tt is proposed not to work Pipri in the first period of 7} years, 
nor till the Rakhaona has beon completed : in the meanwhile it, 
as well as the Rakhaona, should be protected from cattle and 


res. 

The growth in the Rakhaona is differont from that in the threo 
other coppice working circles, Here the stoms are principal 
straight, hough thore are often too many shoots on ono stool, 
Tho operation will bo pruning and thinning and not a clear 
felling. 
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The working plan of the Rakhaona, with drawing to a larger 
seale, is given below. 


Balapur Working Circle. Balapur Rakhaona Compartment. 
(Fig. 6). 


In tho cold weather of 1885-86 the 8 foot line from the vil- 
lages shown should be made, then the one to tho south-east, and 
then the one to the north-east, 

The sub-compartments should be worked as helow :— 

Any suppressed trees should ho removed. 

Ore oe ereee Where more than two stems start Crom one 

rh 1887. stool, any number over two may be removed, 

at always leaving the two straightest and longest. 

Tv.iniggg, ‘The work may take moro than 6 years, but 

‘Vin 1390, Should not take Jess. ‘Tho work should always 

‘Vilin 1891, commence from tho centre Tine running from 

village to village and work outwards to the 

edgo of the forest, leaving off as much as possible in a lino 
parallel to the central line, 

‘The work should take place between the Ist of November and 
15th March, and all ent stuff should be removed out of tho sub- 
compartment before tho latter date. 

No cut stuff should be moved through a sub-compartment 
that has been operated on, 

The shoots when largo should be sawn off with as near a ver= 
tical cut as possible, and the stump should afterwards be trimmed 
with an axe and present a smooth surface, so as not to let the 
rain lodge and affect the stool. 

No more should be cut than what is certain to be sold or dis- 
posed of. 


Pruning and Thinning. 


Area 361 acres, 
Proposed period of Ist thinnings 6 yonts “24 aren to he oper 


ated on, about 60 neros » year. About 60 ncres each in the areas 
of tho sub-compartments. 

The Tine fellings should be dispored of hefure commencing 
operations in sub-compartment I. 
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THE FOREST SCHOOL AT DEHRA DUN. 


Faom an outsider, and a somewhat distant one, a few remarks 
on the work of this institution as described in the Director's 
Report of the 5th course, may perhaps bo acceptable to those 
of tho readers of the “Indian Forester” as have not seen the 
original report, and the admirable accompanying memorandum 
by the Officiating Inspector General of Forests. 

To quote Mr. Ribbentrop’s remarks, the instruction is divided 
into two courses, that for Rangers, in which the instruction is 
given in English, and that for Foresters, in which Hindustani 
is used. The former course was one of 18 months, viz. :— 

Tunior Class, July 1st to Docember 31st, 1884, 

Senior 4, danuary oy 1 
but in addition, a further 8 months of practical work was given, 
making 21 months ia all. ‘The Junior Class learnt Physics, 
Chemistry, Physiological Botany, Road-making, Plan Drawin 
and Mathematics ; and spent the last two months in practical 
Surveying under the Superintendent of Forest Surveys. ‘The 
Senior Class spent one month in completing the practical Sur- 
voying, and then studied Forestry, Geology and Mineralogy, 
Fora’ Law, Forest Protection, Mathematics, Systematic and 
Geographical Botany. For the Forester’s course, Elementary 
Physics, Mathematics, Forostry and its allies, Botuny and Phy~ 
siography, Surveying and Plan Drawing. In ai ensea the 
lectures ‘oceupied 30 hours a week, the hours of lectures being 
7 to 10 a.m. and 12 to 3 p.m. 

The Senior Class of the Rangor’s courso spent 8 months of 
their 12 in the field—while on tour they: were first of all, and 
most necessarily, taught to recognize the principal trees and 
shrubs met with, and to understand the chief noteworthy facts 
regarding them, Then they proceeded to Sylviculturo proper, 
and were taught to understand the laws which regulate the 
growth and maintenance of forest crops and the inbits of the 
component trees on which management is based. ‘Then came 
the practical work of forest operations, such as thinnings for 
coppice, and cuttings for seed regeneration ; succeeded by the 
warks necesstry for the felling, conversion and transport of tim- 
bor; as well as the formation of nurseries and systems of artifi- 
cial reproduction. All this part of the course was given in the 
field, so that tho students were able actually to see the various 
works carried on and themselves to assist in them. On their re- 
tuen to Dehra tho second theorctical course began, and comprised 
a very wide renge of subjects connected with Worestry in gen- 
eral, ending up with the elements of working plan making. If 
anything, fhe"range may be said to have been too wide, for in 
the writer's opinion a firmer grounding in the elementary por 
tions and more actual practical work would be more likely to 
fix itself in thoir minds. It must be remembered that some of 
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the students, at any rate, on return to their provinces may be 
posted to divisions, where there is little more to be done than 
fo control tho issue and recovery of permits, or to measure up 
timber on a river; and much of the more elaborate teaching 
they have had may be likely to be forgotten boforo they obtain 
a charge in which they can apply it. Were wo bettor supplied 
with toxt-books, the writer ‘Wonk advocate a very short thboree 
tical course succeeding a long practical one, for the ground-work 
thus laid could be built upon by private study ; but at present 
text-books are scarce, and what there are, are too abstruse for the 
Ranger's class, so that: after all there is a probability that those 
in power at the Forest School are right in the end, and that the 
remarks made by Mr. Ribbentrop in clauso 2 of paragraph 6 of 
his memorandum correctly appreciate tho position— 


“The progress which has again taken place in the development of 
the Forest School in every direction is remarkable and satisfactory, 
from many points of view ; but the danger of teaching above the head 
of tho average student at present available is not entirely absont, and 
must not bo lost sight of. ‘The requisite standard of etincation s- 
mongst the candidates for the Ranger’s Class admitted to the Forest 
School is no doubt to a cortain extent ensured by the demand of a 
certificate of having passed the University Hntranee Examination on 
the English side; but, a8 a matter of fact, the relative knowledge, 
especially with regard to English and Mathematics, varies to a very 
considerable extent, arld it becomes necessary that the teaching should 
be adapted to the understanding of the average student, rather than 
to the faculties of the cleverer and moro advanced candidates,” 


Speaking from somo experience, however, the writer would 
sy that where our Rangers mostly fail is in the correct appre- 
ciation of fncts of Sylvfontturo, and the experience which ieads 
them to decide at once what to do in a forest operation. 

On return from their course, they are probably able to talk 
and write glibly enough about the things they have heard in 
the lectures, but as probably fail when set down to apply 
them in the feld. The stiggestion may be made that a portion 
of tho junior course, as well as of the senior, should be devoted 
to making the students familiar with forest operations of a pro- 
fessional character, and that more in the plains forests than in 
the hills, among tho sil rather than among the deadar, 

So much for the ‘Forestry? teaching. It was supplemented 
hy instruction in Systematic Botany, mainly in learning how to 
use the ‘ Forest Flora’ s0.asto beable to make out the treos and 
shrubs met with. ‘This is quito as it should be; but it might he 
snggested that, which is not mentioned in the Report, the use 

10 dissecting microscope, indispensable for smal living and 
for almost all dried plants, might be added with advantage, 
Geology and Elementary Mineralogy, including tho rongh 
analysis of soils, were also taught. ‘The Law course included— 
(i), General Law of property, possession, servitudes, de. ; (ii)y 
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Forest Law, and (iii), Criminal Law, both Genoral and Forest. 
The Mathcmatics embraced chiefly Trigonometry and Elemen- 
tary Statics, while to it were added Plan Drawing and Survey- 
ing, the work of the Junior Class* being necessarily more 
elomentary. 

Thus it will be seen that a fairly intelligent stndent, who 
obtains the Ranger's certificate, should be competent to carry 
out most forest operations, to make thinnings, cuttings and 
valuations ; to survey his forests, divide them into blocks and 
compartments for working, to fell, log and transport timbor, and 
prosecute offenders. Woe would suggest, however, that a little 
more acquaintance with the preparation of estimates, and es» 
pecially those for forest roads and small forest houses, such a 
are requirod by the Forest Codes, would bo an advantage. But 
as it 1s, a passed candidate should be, under actual cireum- 
stances, capable of carrying out the work of a large range or 
sub-division, and eventually becoming a Sub-Assistant Conser- 
yator, It is important that such men should, wherever possible, 
he employed in those Divisions in which professional work is 
going on, leaving those of a routine character to their untrained 
follow Rangers. 

The work of the Vernacular Class seems to have been very 
thorough, especially in the very important: subjects of Physical 
Geograpliy, Physies and Blomeatary Chemistry. 

The students who followed the courso* cama from various 
provinees, North-Western Provinces 16, Madras and Punjab 
11 each, Bengal 4, Coorg, Central Provinces and Burma 2 each, 
and Ajmere 1; while 10 were sent by the Native States of 
Mysore, Baroda, Patiéla and Joypore, and 4 wore private stu- 
dents, “There were none from Bombay, which is a pity, for the 
School at Poona can scarcely boast such a teaching stalf and 
such appliances as can bo found at Dehra. 

The results were that, 9 of the students obtained the Ranger’s 
certificate and 8 that of Foresters—and if, as may be hoped, 
the number of students should gradually increase—every sue- 
coeding year will see a great addition to the number of Forest 
subordinates capable of undersimding professional work, and 
avast. change for the better in the work of the Department, 
which outsiders are frequently apt to sneer at as being ‘work 
that any body can do." 

It is greatly to be hoped that in time this successful institu- 
tion may bo able to go a step further, and not only carry out 
tho syzgestion of the acting Director that young offers from 
Coopet's Hill might with advantago Joarn their language, their 
law and tho preliminaries of their work at Dehra; bul even 

© During the Junior course, two months (November and December) are devotet 
to Surveying in the Held, and the remaining months (July to October) aro apent 
in Dehra in Plan Drawing and in the study of Physics, Chemiatry, Mathematics: 
and the anatomy ‘and physiology of plants, which necessarily precede Sylvicul 
tare 
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es one of their years of instruction at that institution. There 
is probably neither in England nor in any Britich Colony, a 
better staff of English professional Foresters than there is at 
Dehra, and the instructors there should be able to instruct em- 
bryo Assistant Conservators as well as they can embryo Ran- 
gers, a conclusion, the last paragraph of Mr. Fisher's report 
is worthy of reproduction— 


“It is evident, however, that the main object of the Debra Dun 
Forest School is to train Rangers, aud it is hoped that, now that well 
educated young men are coming forward for these appointments, the 
proper status of Forest Rangers may be recognized by Civil Officers, 
and that they may be ranked, by the authority of tho Government of 
Tndie, in the same position, and be treated with the samo considera- 
tion, aa Inspectors of Polics and other public officers drawing similar 
pay to their own, ‘This ie far from being the caso at prosont, and the 
absence of such consideration is a substantial grievance and hinders 
our obtaining better men for the Forest Department, the steady 
improvement in the revenues of which depends principally on the 
exertiong of the men in charge of ranges.” 


NOTE ON BAMBOOS.* 


Bastsoos may be propagntal either by Banting out sets from 
existing clumps, or by sowing seed. If sets are used tho 
should be taken from vigorous two or three year old shoots with 
their rhizomes, and transferred with soil about the roots to the 
it in which the barpboo is to grow. The stem should be cut 

k above a joint at about 5 feet, and the set planted about 8 
or 10 inches deep in the early rains, and as quickly as possible 
after removal from the parent clump. The new shoots will 
then be thrown up from tho eyes, and, all things being favour- 
able, bamboos fit for sale will be produced on good soil in about 
six or seven years, The stem may be removed and the set laid 
flat under tho soil, as is done with sugarcane sets. This method 
has given good results, but the sets were regularly watered 
from a well. 

Tf seed is usod, it should be put down in worked earth, just 
below the surface, and should be lightly watered. It will throw 
‘tp a shoot like grass, from the eyes of which new shoots will be 
thrown up curing the first year. In the second rm, other and 
larger shoots will be thrown up, and so on, each year’s shoots 
being larger in girth and taller than those of the preceding year 
until the fall size of the culm of the kind of bamboo is attain- 


©The above is taken from a very readable little pamphlet by Colonel van Sow 
‘Conservator of Forests, Berar, and obtainable from Moser, Thacker and 
Te consists of papers on Indian Forestry originally published in 
Agrcaltarist” for 1684, intended by the anitot to answer, in popalar 
manucr, the question What do you Hurost oilers do?” [ED]. 

au 
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ed. With sufficent rainfall, and in a good but not too moist a 
soil, bamboos fit for sale may be cut in from about seven to ten 
years, On poor dry land, or on sandy soils, the period may 
extend to twelve years or more. ‘Tho seed used should be not 
more than a year old, and should be sown very sparsely in 
the bed. 

The first shoot that comes up from a seed never grows into a 
bamboo, As already explained, the eyes throw up shoots which 
develope into stems. Tach stem comes up as large in girth as 
it ever will be, It first appears asa scaly cone covered with 
sheaths, It then rapidly attains its full height, when the leaf 
sheaths at its nodes either diminish in size or gradually fall off 
and give place to leaves s the stom branches on its upper half, 
and on completion of the branching is matured. It does not 
grow any taller or stouter, nor does it solidify or Aill_up inside 

ear hy year, but stands in the clump till it dries off and dies 
in from’ twelve to fifteen years, Bach stem matures under 
ordinary cireumstances in about twelve months. A clump of 
hamboos of, say, twelve years of ago is thus a collection of 
stems from one to twelve years of ago and of different sizes, 
tho varicty of size being caused not by tho annual increase of 
tho older stems, or of any individual stem, but by the faot that 
each annunl crop of shoots produces stems of greater diameter 
and height than those of the preceding year until the limit of 
the normal size of the species in both height and girth is reach- 
od. That limit may be reached in very favourable ciroum- 
stances in fivo yoars, a shoot of that year coming up, perhaps, 
two or more inches in diameter in the first heavy rains, and 
sing by October to 40 or 50 feet in height. Tha new shoot 
not being branched at first is able to make its way through 
its companions, and, ns already said, it begins branching on at~ 
taining its full height. 

Allthat hes been now written of the manner of growth 
applies equally to stems produced from sets or from seed. But 
a clump produced from seed has its normal period of life before 
it, whereas a clump from a set has before it only that portion of 
life period which had not been alrendy spent by the parent 
clump from which the sot was taken. 

‘The lifo of an individual stem is by no means tho samo as 
that of the clump to which it belongs. Individual stems die 
off in from ten to fifteen years, while the common life of the 
clump may extend over from twenty to forty or fifty years. 
Some species are shorter lived than others, and the duration of 
tho longer lived species is not accurately known, but fifty years 
js probably the extreme. Individual stems thus dry up and die 
in succession without seeding, but the clump lives out ils nor= 
mal period, when it flowers, seeds, and dies; all stems thon 
living, whatevor their ago or sizo, seeding and dying togethor. 

‘As och stem matures separately, and, once matured, will 
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never hecome any larger, it may be thought that when a clump 
has attained sufficient age to produce stems fit for sale, suel 
culms might at once be cut out and utilized. But this would 
stop the increase of the clump, for it is only tho young stems 
that are less than four years old that send up fresh’ shoots from 
their rhizomes, Tt thus follows that the younger stems should 
bo loft till at least their fifth year, while the older stems may be 
removed, for they are matured are no longer reproducing them- 
selves and are saleable. 

This peculiarity of the bamboo makes it a matter of some 
Kittle difficulty to decide whether a block of bamboos is, or 
is not, being overworked. ‘The condition of the separate clumps, 
or of a large proportion of them, must be studied, and measures 
must be adopted, and enforced, to prevent the reproducing 
stems being cut out, They are often among the finost in the 
clump, and often also the handiest to the axe of the entter. They 
must be preserved, while if too many old stems are left, the 
young shoots will be hampored in their growth and become 
much twisted in their lower portions. Owing again to this 
peculiarity the closing of blocks of bamboo forest against cutters 
for a term of years may indeed protect the newer culms, but 
will also load to many of tho older ones boing wasted. Each 
case must be setiled on its own merits, but where good supervie 
sion can be enforced the closing of blocks is not advisable. 

In Bengal, in parts of the North-West Provinces, in the 
Decoan, in Mysore and Madras, and possibly elsewhere in India, 
it is an article of common belief among natives and acted up to 
in practico, that bamboos cut in tho bright half* of the month 
are sure to bo attacked by insects and to turn quickly to pow- 
der ; while those felled in the dark half of the moon’s course 
will last for a long time. Tt is also held that the new shoots are 
not sent up, even if rain falls, till the thunderstorms that pre~ 
cede the monsoon have set in; and, further, that the more the 
thunder, the larger will be the number of now shoots sent up 
that yoar. 


COST OF FIRE CONSERVANCY IN BURMA. 


‘Tr following note has beon drawn up with a view of explain- 
ing to a slight extent the high cost of fire conservancy in the 
Pogu Cirele, and it is boped some officer from Berar and from 
the Central Provinces will favour the “ Morester.”” with informa- 
tion explaining the low cost of similer work in those Provinces. 


An experiment to decide this, was carried out at Dehra in 1884, and tho 
popular theory was fully confirmed, the 100 bamboos eut in the bright moon being 
Fiddied by insect borings, whilst the 100 cut in the dark half of the month are 
Hinvott Uotonched.. It probable. that, the insects which causo the borings only 
deposit eggs on bright nights—[ED). 
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To permit of a fair comparison of the cost of fire protection 
in the different provinces, the following are some of the factors 
which must be taken into consideration :— 

‘q). Number ani area of' the different tracts, 
(). Physical aspect of these. 
(c). Their position with regard to villages, cultivation, 
rights of way through them, &. 
(a). Method of protection (including length and width of 
fire paths cleared). : 
(e). Nature of vegetation cleared. 
(/). Gost of labour. 
(9). Duration of hot season, 
(4). Namber of officers solely available for this particular 


work, 

With regard to (a) it is cloar that a number of isolated small 
tracts, which have to be fire-traced and watched, will cost more 
than one block containing the same area ; the length of outer 
firo paths is greater and more watchers are necessary. This is 
orne out by your Review (compare Bamoni Hill in Assam and 
the Gugamal reserve in Berar). 

The physical aspect of the country affects the cost in as far as 
over steep ridges and broken ground the paths must be widor, 
tho process of clearing the paths is slower, and the cost conso~ 
quently greater. 

Tracts distant from villages are affected ; there is the diffi- 
ouity of obtaining Ishour and providing food as well as en- 
hanced daily rates, On the other hand, forests surrounded by 
villages ot cultivation, and traversed by numerous rights-of-way, 
are, in Burma, of which province I am writing, liable to bo 
fired by travcllors, huntora, curtmen, &., hence an increased 
number of watchers is necessary. 

‘Aa for the method of protection where the boundary of the 
forest is formed chiefly by a broad running stream, evergreen 
jungle or a procipitous ridgo, over which fire cannot cross, the 
cost is nil, and although perhups in u few places a littlo clearing 
or watching may be necossary ; divided over the whole area, the 
‘cost of this work is reduced to a trifle. 

‘The nature of the vegetation cleared must be considered, a 
line ent through bamboo or gerub jungle costs considerably 
more then one running through low grass or high tree forest. 
The cost of Iabour and duration of the hot season are very im- 
portant factors, and it is quite certain whore ono officer can bo 
dopnted solely to look after tho fire protection of one tract, the 
work will bo carried out cheaper and better than if he has to 
supervise fira-tracing of three or four, and in addition carry out 
girdling, collect revenue, mark contractor’s timber, &0., 2s is 
tha case in the Pegn Circle, 

T have not the time to furnish a detailed description of the 
measures adopted for the fire-protection of the different tracts 
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in the Pegu Circle, In all there are 20 distinct blocks, seat 
tered over the different divisions, four of these are under 100 
acres in extent and consist of plantations, ‘The work of clear- 
ing tho traces, with few exceptions, is performed by daily Inbour 
(tho daily rate of coolie hire is 8 annas, but occasionally amounts 
even to one rupee). In some forests of the Circle, this work 
has to be commenced at the end of December, and upon com- 
plotion of the clearing, watchers upon Rs. 12 to Rs. 15 per 
mensem have to be entertained until the ond of May or begin- 
ning of Juno. In only one block, Dowe, are wo able to avail 
ourselves to any oxtent of evergreen forest or a broad stream. 
This, 81,750 acres in extent, is naturally protected upon threo 
Bites, ard the fourth ie cleaved by the Karens, who undertake 
this work and the extinction of any fires for a lump sum of Rs. 
100 por season. Particular mention is mado in tho review of 
Myodwin, ‘This is a small isolated experimontal teak plantation 
formed by Mr. Brandis some 20 years ago, it abuts on ono side 
on a village, and on the others lias fields or taungya cultivation 
in closo proximity. A clean trace has to be kept to protect it 
from tho taungya fires, &c., and a watcher entertained to patrol 
the paths. That the latter is not a luxury has been shown upon 
more than ono oceasion, when fires have been discovered inside 
tho plantation, and which havo originated thorein, and when, had 
it not been for the watcher, the whole plantation would hayo 
been burned through. 


Raxaoon, } Porry. 
Mth August, 1886. 


WOOD FOR CIGAR-BOXES, &c. 


Yaave road the correspondence on thie mubject in recent nam 
ders of the ‘Forester’ with much interest. I entirely agree 
with Mr. 8. E. Peal in considering that ‘tin or Poma’ wood 
is the best we have in India for the purpose. There are of 
course others that will do, and among those referred to by “ex- 
Student” Duabanga sonneratioides and Alnus nepalensia might 
‘be used, but would not be nearly so good as several other woods 
that ean be named, such as ‘ bakayan, Melia Azedarach (vory like 
tun) and Acrocarpus frazinifoline, 'To put down in a list such 
coarse woods as cearpus and Eleocarpus is only to mislead. 

‘The boxes in which Trichinopoly cheroots aro usually packed 
are made of tin, those used in Coconada are made invariabl. 
of Adina cordifolia, but I doubt if that wood would be used if 
tin were easily procurable in the Godavari forests. I strongly 
advise those who want a good cigar-box wood to stick to tin, 
the Indian representative of the Spanish cedar, which I believe 
is Cedrela odorata. 
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It is worth noting hore thnt according to the most recent de- 
terminations, neither the ‘Lali’ of Darjeeling not the ‘Sim’ of 
Assam is Machilus odoratissima. The real Machilus odoratissina 
is the Punjab treo so common about Simla, the others will, I 
think, be found under other names, which I'am sorry I do not 
yet know, when the next part of the ‘ Flora of British India’ is 
published. 

The three trees of Darjecling, known to the Nepalese coolies 
as ‘Lali, ‘Kawala’ and ‘Jagrikat” respectively will probably 
be doscribed as distinct species, instead of being all placed, as 
hitherto, under Machilus odoratissima, . 

Tho ‘Lepchaphal’ has proved lately, from good flowers and 
fruit collected, to be not Phabe attenuata, but a new species, 
to mhich Dr. King has given tho provisional name of Machilve 
edulis, 

T expect “ex-Student” is mixing up cigar-box woods with 
thosa anitahle for tea-hoxes. Tt would he rather too much to 
expect Mr. Sutherland to go to Darjecling for such woods, when, 
he can get tin and bakdyan from the N.-W. Provinces. 


Ooracamunn, 
30th August, “se. J. 8. Ganpe, 


GROWTH OF GRASS IN FORESTS UNDER PROTEC- 
TION FROM FIRE. 


Ix an official paper in the Septomber number of the “ Indian 
Forestor” Mx. Broun says-—It is sated on good authority: that 
in the Central Provinces under the influence of fire protection 
and irrespective of cover the grass becomes thinner and shorter 
every year until it is only about Aalf a foot high.” I wish 
this was a fact, but it certainly is not. During the past yoar 
the grass came’ up as luxuriantly and abundantly in the pro- 
teoted reserves as they over did before protection from fire took 
place. I speak of reserves covering an area of over 1,30,000 
aeres in extent ; some of these have been continuously protected 
from fire and grazing for 15 years, others for 10 and 8 years, 
Tho grass in very many open parts was over 3 feet high, and 
completely concealed the unburnt grass of the previous year. 


OP. 


FENCING OF RESERVES IN JEYPUR. 


Aw extract on “Fencing of Reserves” taken from a report on 
the Jeypur Stato Forests by Mr. E. McA. Moir, Doputy Con- 
servator of Forests, has been circulated for general information ; 
but the only information given in this extract rolates to the di- 
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mensions of the embankmont and ditch, and that the average cost 
per mile was Rs. 100. It is obvions that this is very meagre and 
can lead to no useful results, What one wants to know is—the 
cost of labour at Jeypur—is the country flat or hilly—is the soil 
of clay, gravel, &e.—what is the object of this emhankment with 
ditch—is it for protection from fires or from cattle, or from 
both—how many miles of it have been constructed—has it been 
sueceesful—what is the annual cost of repairs, &c.? Unless 
information is given on these and other points the circulation 
of these extracts can do little good, and may rosult only in the 
needless expenditure of money in localities not suited for such 
methods of fencing. 
Ad. 


Sxow-FaLL Mrasuremunrs.—In the Transactions of the Asiatic 
Society of Bengal for April 1886, appears a paper by Mr, H. 
F. Blanford on some snow measurements taken at Kailung in 
Ladak by the Rev. A. W. Heyde of the Moravian Mission. 
‘The object of the observations was to ascertain the relationship 
between the thickness of snow and the equivalent number of 
inches of rainfall. This was dono in two ways—yirst, by cut 
ting out with a rain gauge funnel the amount of snow cn a defi- 
nite area clean swept before the fall, melting it and measuring, 
and secondly, by melting and measuring that which fell into the 
rain gauge. The results were much more nearly similar than 
might have been imagined. From December 17th, 1885 to 
March 8th, 1886 inclusive, 70°36 inches of snow were recorded, 
giving, by melting, 6:40 inches of water, or 1 inch of water to 
every 11 inches of snow. ‘Therain gange was not used all the 
time, but from January 19th to March 8th, 506 inches of rain 
water were obtained by melting snow on an area equal to that 
of the rain ganga, whila 5-25 inches were recorded hy the gange 
itsolf. In only one cnse did the daily readings differ by more 
than 0:05 of an inch. The previous year’s experiments, not 
quite so accurately made, had given 1 Toot of snow to 09 inch 
of water, or 1 inch of water to 13:4 inches of snow. The 1 
inch to 11, is probably more nearly correct, but for rough gene- 
ralities it is possible that 1 inch to a foot may be estimated. 
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THE FOREST CONFERENCE AT DEHRA DUN. 


‘A Coxrenenon of Forest Officers from all parts of India assem- 
bled at Dehra Diin, on the 15th October, and separated on the 
24th, after a full discussion of several important questions. 

The different provinces were represented as follows :— 


Govt. of India, ... Messrs, Berthold Ribbentrop, W. H. 
Reynolds, H. P, Dansey and E, E. 


Fernandez. 

Madras, s+ Liont.-Col. Campbell Walker. 

‘Bombay, + Messrs, R.C, Wroughton and T. B. Fry. 

Bengal, we Mr. E.G. Chester. 

2.-W. Provinces,... Messrs. R, H. C, Whittall and W. R. 
Fisher. 

Punjab, Mr. H.C. 8 

Central Provinces,... Lieut.-Col. J. C, Doveton war deputed, 
but was unfortunately prevented from 
attending. 

Burma, Mr. £. P. Popert. 

Asam, Mr. G. Mann. 

Berar, vv Lieut.-Col. G. J. van Someren. 


Besides the above, Messrs, A. F, Broun, B.S. Carr, P. J. 
Carter, M. H, Clifford, N, Hearle, A. Smythies and Dr. Warth 
took part in the discussions, and Mr. A, Smythies acted as 
Secretary to the Conference, and is now engaged in editing a 
report of the proceedings, which will shorty be published, 

andit Sundar Lal Bathak, Chief Forest officer to H. H. the 
‘Maharaja of Patiala was doputed by his State, to attend the 
Conference, but did not arrive in Debra till after its close. The 
moro important subjects of discussion wore as follows :— 


Fornar Tzonsicat Terus, of which a list has been prepared. 
‘Tne Counsz or Insraverton av rae Forest Sertoor, Denna 
Bex. 
3a 
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APPOINTMENT oF SuB-AssistanT CoNSERVATORS, 
Forest Worgma Pans, 

Forzsr Riaurs anp SErriemeyts, 

Grazine, 


Renations verwren Laxp Revenus anp Fornst Orviogrs. 
Finz Conservancy, 


Svppry or Foresr Propuce ro Pusiic DaranrMents, 


After the close of the Conference on the 25th, several of the 
members joined in an excursion to see the improvement fellings 
in the Ramgarh forest, about 6 miles from Dehra. 


FOREST ORGANIZATION FOR BEGINNERS. 
(Concluded from page 397). 
SECTION V.—PLANS OF OPERATIONS, 
Cuarren VIIL—Grxenat, Remanns, 
> Ossno? op PLans oF ormnarions, 


Tho plan of operations, which is required a4 a guide to the 
managemont of a forest, should show the proposed working of 
each series, separately, for a number of years, usually 10-20, 


Series, 


As already explained, when a number of groups are worked in 
connection with each other so as to make up the annual yields for 
a whole revolution, they aro said to form a series, and one of 
the principal objects of the organizer should be 20 to arrange 
the cuttings that a sustained yield may sooner or later be at~ 
tained. An ideal series may be likened to a sum of money in- 
vested in an undertaking which yields an annual return without 
trenching on the capital invested. The whole standing-stock 
represents the capital, and the annual yield of the series, in 
which « yield equivalent to the increment only is exploited, re~ 
presents the interest on the money invested. 

Each series of « forest should be treated independently as a 
separate unit, and have a distinct plan of operations. In'select- 
ing groups for any particular sories, it is ossential that thoy 
should he eapahla of the same treatment and of, practically, 
the same revolution. It would not do, excopt asa temporary 
arrangement, to put groups of very different. revolutions in the 
same series—a group subject to a revolution of 60 years, for 
instance, in the same sories as a group subject to a revolution 
of 100 years, nor 2 coppice-group in the same series as a seed- 
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ling-group. At the same time, absolute uniformity in the age 
of exploitation of all groups is not to be expected, and the 
reader will have discovered long ago that the age of exploitation 
and the rovolation of a group may be two very different things. 
‘The latter indicates merely the average age at which, ona gener 
al view of tho requitoments of the whole series, it appears desir= 
able to cut groups, whereas, the actual ago of exploitation is 
dotarmined by special, and often unforeseen, cirenmstances (loss 
of vigonr, the exigency of a good sequence, and so Sorth), and 
may differ from the revolution chosen by 10-—20 years, or oven 
hy a much longer period in exceptional cases. 

It is also desirable that groups of the samo series should not 
be of very different qualities, becanse the most advantageous re- 
volution for a species grawing ina favonrable situation may be 
very different from that of the same apecies growing in a bad 
one, and becauso the periodic areas are moro difficult to regu- 
Jate on variable than on uniform stations, 

It is further desirable that groups composing a series should 
not be widely dispersed, nor straggling in mmerous smail 
detached patches. When a small patch foreign to the sur- 
rounding mass occurs in an otherwise uniform series, it should 
cither he treated separately and excluded from the series, or gra- 
dually absorbed by changing its mode of treatment, or by sub- 
stituting for it another species, if necessary. Ineradicable dif- 
ferences of station, species, or treatment, may necossitate the 
exclusion of groups: for instance, whon it is considered ad- 
visable to treat a group on an exposed hilltop by the method 
oF selection, but the Jower-lying groups by a more regular mo- 
thod : again, a patch of swampy ground, occurring in the midst 
of a teak-tract may necessitate its permanent cultivation with 
water-loving species, to which the same treatment as that which 
is hest for the foak may not be applicable. 

It is also desirable to have a sitable gradation af age-classes, 
and that groups belonging to one series should be separated from 
those of other series by well defined artificial, or natural, boun- 
daries, such as roads, rides and rivers. 

Tho organizer will seldom, if ever, be so fortunate as to find 
all the qualities of a good series united in one forest, and when 
this is not the case, he will have to take the good with the bad, 
and make the best disposition that adverse circumstances admit. 
The first step to take is to decido roughly the treatment and re- 
volution best suited to each species and station. Those to which 
the same treatment and revolution can be applied are then sched~ 
uled according to age-classes, The areas occupied by the lntter 
are thus presonted in a concise form : a good general view of the 
situation is obtained from maps coloured so as to show the age, 
cliss and species of each group; aud the organizer, assisted by 
his notes, is then in the best position to decide how many series 
to havo and which compartments to select for each. 
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Tas Revonorion. 


Lt may appear to the uninitiated the simplest thing in the world 
to determine the most advantageous revolution for a group or 
series, Any onu unacquainted with the subject would naturally 
choose a revolution calculated to produce the highest priced 
material, and would, in all probability, thereby obtain a return 
of less than one per cent. on the capital invested in the forest, 
instead of three or four per cent, which it may be reasonabl 
expected to yiold. The matter is, therefore, not quite as simple 
as it may appear to be at first sight for any one who wishes to 
know the revolution which is likely to pay best, 

As already observed, the term revolution is used to denote the 
riod which hes been fixed to elapse from the time of the pros 
uction of a tree, or group, to the time of its being exploited. 

Ti does not necessarily correspond to the age at which a tree is 
harvested, because trees have sometimes to be cut, or fall from 
natural causes, long before the revolution decided on has been 
completed, 

Tho length of the revolution generally depends on the special 
object of the proprietor. This may he to obtain from the land 
the largest possible averago return (1) of material, (2) of money, 
or (8) the highest possible interest on outlay, or his object may he 
to adopt the revolution best. suited to (4) natural regeneration, 
or (5) some special technical purpose. Revolutions fixed with a 
view to meot such special requirements are called, respectively, 
the revolution of the largest moan yearly yield (1) in wood, (2) 
in money, (8) the financial, (4) ‘he physical, and (5) the tech- 
nical. 


1, The revolution of the langest return in wood, 


By dividing the cubio contents of a tree or group, by its age, 
we get what is called its average annual yield, or, for the sake 
of shortness, average yield. The revolution which affords the 
highest average yield of wood obviously corresponds to that 
which gives the greatest material yield. 

In the Table of yields at page 98, the avernge yicld increases 
steadily up to the 48th year of age, when it begins to sink and 

“hever rises again, The revolution of the largest return of mate- 


* Besides those, some writers refer to “composite revolution,” which M, 
‘Nanquetto has defined 98 (1 that revolution which gives the largest possible quan 
tity of material combined with.the highest possible rent, or (2) which gives the 
largest and, at the same time, the most aseful yield. useful material” Is to 
bbe understood that which fetches the highest price per eubie foot  economieally 
considered, ft may, therefore, be far from the most useful, and, in any enee, since 
the average material yield of a group culminates at a comparatively early ‘atace, 
while the highest prices are only obtainable for very old trees, {t would generally 
be gute impossible fo combine the mo qualities, 

‘As regards the other kind of composite revolation, 
revolution of the largest possihla qnantity of mat 
‘with the highest possible rent, but it cannot be m 


should be noted that the 
may by chance coincide 
le tw duso. 
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rial would, therefore, be about 50 years for a group yiolding tho 
returns shown in the table, 

This method of determining the revolution generally leads to 
very short revolutions, 


2. The revolution of the highest average money-yield. 


This is found in the same manner as the last, the average 
yield in money after deducting all annual expenditure, taking 
the place of the yield of material. 

In the Table at page 487 tho average yield of money increases 
steadily up to tho 120th year of age, beyond which the table 
does not go. The revolution of the largest average monoy-yield 
for a group vielding the rotum shown in the tablo would, thoro- 
fore, be not less than 120 years. 

This way of determining the revolution invariably leads to 
vory long revolutions, as well as to low returns on enpital out- 
ay, because the interest on disbursements which are not recoup- 
ed for many years, and the discount on prospective yields aro 
not taken into account. 


The financial revolution, 


An account of the methods which may be employed in deter- 
mining tho financial revolution is boyond the scope of these 

mapers, Considering, however, the importance of the subject, 
qt is desirable to give the beginner a better idea of the meaning 
of the term than is apparent from the bare statement that its 
principal object is to obtain the highest possible return on capi- 
fal-outlay compatible with a good eylvicultural system. ‘This 
capital consists of the cost of cultivation, of the interest charge~ 
able on the value of the land during the revolution, and ona 
sum representing the interest, during the revolution, on tho 
capitalised vane of all annnelly-recnrring expenditure, uch as 
taxes and expenses of supervision. 

Taking a plot of ground abont to be stocked with seedlings, 
it is evident that we shall not be able to realize any return on 
expenditure (excepting that from thinnings and minor produes) 
until the end of tho revolution. It is, therefore, necessary, in 
the first place, to calculate at compound interest the prospective 
amounts of all disbursements and receipts at the end of the rovo- 
lution. In this manner, the values of receipts and expenses, 
which do not fall due on the same day, are reduced to their 
proper values on one particular day, namely, the last day of the 
revolution. By deducting the expenditure, thus obtained, from 
the amount of receipts, we shall get the prospective profit at the 
end of the revolution, with the exception of tho cost of cultiva- 
tion, which can be more conveniently brought to account at the 
beginning of the revolution, The value of this sum discounted 
to the beginning of the revolution will give, after deducting 
the cost of cultivation, the net profit on the transaction, and 
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the revolution which affords the highest net return, calculated 
in this mannor, is evidently the most profitable one to adopt. 

[f, for instance, H, represent the value of the crop in the 
r-th year, that is to say, at the end of the revolution: B the pre- 
sent valuo of the land: ¢ the cost of cultivation: V a capital 
yielding the intarest required to defray yearly-recurring expon- 
diture :’ P the profit at the beginning of the revolution : and 
we ne of interest to be employed in the calculation : we should 
thon have 


The cost of the land, with interest, up to the end of the revo- 
lution, amounts to B (1-0 p); but, as we require only the 
interest on the capital, wo must deduct B from this expression, 
when it becomes B (1:0 p)' — B, or, in a more convenient 
form, B [(-0 2” — 1]. In tho same way, the interest on V 
is found to be V[(1-0 p) = 1]. Therefore the whole amount 
to be deducted at the end of the revolution from the value of 
the cuttings amounts to (B + V) [(1'0 p)'= 1]. To get the 
value of this sum at the beginning of the revolution, it must be 
divided Wy (LO py, Finally, the cost of cultivation is deduct- 
ed from the result in order to obtain the net profit or loss of the 
speculation. 

If any intermediate receipts are to be expected from 
nings or minor produce, their values at the time of falling 
due would have to be carried forward with compound interest 
to the end of the revolution, and added to the other receipts ; 
or, to state the case in general terms, if an intermediate 
receipt D, is expected in the year a, it would appear in the 

Da (1-0 py = * 
form oe, 


The goneral formula is, therefore, 


H+ Dy (10 py" + Ds 10 py" e. —(B + VMOPY = 1) _ 
Copy 


When D,, Ds, &e., represent intermediate receipts in the years 


Ps 


«a, 4, he. 

” In ordor to determine the financial revolution of a group, it 
is of courso necessary to know the probable value of the material 
to bo produced from period to period. Supposing we havo ex- 
periontial tables showing the probable returns per acre for a 
given species growing under the conditions assumed in the 


© The formula for ealenlating compound interest is A =P (1+ 5.) or, in 


the ahove form, A==P (1-0 py, when A represents the amount, P the sam in~ 
veated, p the rate of interest, and r the mamber of years the investment runs. 
From this formula, the prosent vale, P, of a surn, A, which fails dua r years henee 
A 

ay be deduced : P= Tp 
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tables, and that these returns, neglecting intermodiate receipts, 
are those shown below. Taking p= 3, V = 10,¢=10,B= 
10, the profits per acre for revolutions proceeding by differences 
of ten years are shown in the Jast column of the table, 


Revola-|Valusof] ¢4.98) 
tion, | group, on B+V| (1-03) 
years, | Re. . 


According to this estimate, a revolution of 90—100 years 
affords a maximum profit of Rs, 17 per acre, and 90—100 years 
would, therefore, be the most advantageous revolution for the 
group. 

4. The Physical Revolution. 

This has been already defined as that best suited to natural 
regeneration. General and special rules for its determination 
are laid down in books on sylviculture. It may vary consider- 
ably according lo circurnstatives, for the same species of tree, and 
depends mainly on the kind of tree, station, and régime (coppice 
or seedling-forest). 

The Technical Revolution, 


This has been defined as the revolution best adapted to yield 
wood suitable for certain technical purposes, such as timber for 
ship-building, props for mining, and cannot, therefore, be given 
in general terms. 


Chuice of a Revolution, 


With the exception of comparatively small portions kept for 
ornament, private owners will generally wish to get as largo a 
permanent revenue from their estates as possible, and for this 
purpose there can be no doubt as to the most favourable revolu- 
tion—the financial. But when it is a question of forests belong- 
ing to the State, it is frequently urged that the financial revolu- 
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tion is unsuitable, and that, cost what it may, it is the duty of 
a Government tv provide for all possible requirements of the 
community, and more particularly to prevent a diminution of 
the present supply of large timber, No doubt a good deal may 
be said in favour of this view. In the first place, it is un« 
deniable that forests which can be cut down in a day may take 
years, or even centuries, to replaco: that financial revolutions 
are comparatively short ; and that it would never do to rely on 
private enterprise for the supply of the largest timber, mora 
particularly as it seldom pays to grow it, Indeed, experience 
teaches that private individuals cannot be relied upon to provide 
asteady supply of even small timber, or firewood, which docs 
pay the temptation to exceed the capability of the forest, or to 
convert all the standing stock into gold, whenever money is 
required by the proprietor, is irresistible, and not to be restrain= 
ed by other cop's ideas of moral obligations to themselves and 
osterity, Opponents of 9 mercantile revolution consider, there~ 
fore, that a complete failure of the supply of large timber, which 
would perhaps take a century or more to replace, might easily 
be brought about by the general introduction of financial revo- 
lutions into x country : that such failure would certainly cause 
serious national inconvenience: and that it is, therefore, the 
proper function of Government to guard against any such con- 
tingency by adopting very long revolutions in State forests. 
Now, withant denying that cirenmstances (those of protective 
forests, for example) are conceivable which would render it 
advisable for the State to keep a forest standing after it had 
reached financial maturity, advocates of tho financial revolution 
may reply somewhat as follows:—As a general rule, it is the 
duty of a Government to make the most of the property entrust- 
ed to its charge, rather than to anticipate and provide for highly- 
improbable contingencies which, if they ever did threaten to 
arise, would certainly not im these days take everybody so en- 
tirely by surprise as some people would have us believe. The 
Government timber-forests of civilized countries are of vast 
extent: they are all systematically inamaged, or in a fair way to 
be s0,* and could not, therefore, be swept away as if by magic, 
nor the standing-stock suddenly reduced to a great extent, 
because that would involve the sale of largely increased quantities 
of wood, which could not be quickly disposed of without great 
Joss. The stock could, therefore, only be gradually reduced, 
and scarcity of any particular description of wood would be felt 
long before the standing stock of it was exhausted. But grow- 
ing scarcity of any particular commodity would bo accompanied 
dy increased demand, and cause a corresponding rise in its prive 
‘until the demand was satisfied, whilst a steady and lasting rise 


'* ‘Those of the Continent of Ancrica, perhaps, atone excepted. Tn Cuuada, at 
all events, no real attempt scema to have been made in this direction. 


FOREST ORGANIZATION FOR BEGINNERS, 489 


in the price of any doseription of produce would cause an in- 
crease in its production under the finaneial syst Tn a well- 
regulated forest, therefore, this system would, it is maintained, 
serve as a gauge of the requirements of the publie, and regulate 
the supply in sympathy with their most pressing wants. 

Another consideration that favours the adoption of financial 
revolutions is that iron is now genorally used for large struc- 
tures in preferenco to timber, so that as long as theso choap, and 
apparently inexhaustible, substitutos are procurable, there can be 
little fear of the world’s being inconvenienced by a falling-off in 
the supply of vory largo timber. 

Of course it is ‘not to be expected that tho financial revolution 
can be accurately dotermined for seedling-forests. Buta degree 
of acenracy is obtainable which amply sufficos {or all practical 
purposes ; afew years more or less is not of the slightest import 
ance. What is necessary, is a recognition of the soundness of 
the principle, and of the expediency of applying it more or less 
roughly shenevor practicable, Lf’ this is done, we shall soon 
ceasé to hear of revolutions 800 yeurs in length, or of duration 
still more absurd. 

Provonrion of Aon-ciasaes. 


This may be shown for series subject to the method of regular 
outtings, in a table similar to that ab page 290, groups which are 
to be separated from the rest of the serics being put ina sopa- 
rato eolumn. 

The age-classes are generally mado to correspond to the pe- 
riods. If poriods are twenty years long, the age-classos should 
proceed by difforences of twenty years. 

Speaking generally, groups in process of natural regeneration 
by sced may bo reckoned as belonging to the oldest class up to 
the time of the first secondary cutting. The quantity of old 
troos alll standing is, howover, tho best aide.” f wo hava, for 
instanco, 100 acres of forest in process of regeneration, whoso 
normal supply is altogether 400,000, but whose actual supply is 


found to be only 160,000 cubic feet, the average contents for a 
completely-stocked acre would be “V%" = 4,000 feet. There 


would, consequently, he the equivaient of “PN? = 25 neres of 

the oldest class, anil 100 — 25 = 75 acres of young growth. 
“Wastes which it is intended to re-stock, should not be entered 

inan age-class until they have been re-stocked : but the last 

peer coupes or eoupes, which is rogulary restocked, shoal 
e entered in the first class, 


‘Tue woMNER OF YRARS NECESSARY TO REALIZE THE (DRAL STATE. 


In sories managed by the method of regular cuttings, an 
effort should be made to effoct a practically normal state off the 


Ens 
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age-classos of a series by the end of the first revolution, or with- 
in the term of years required to work through the whole forest. 
It may not, however, be advisable to accomplish this so quickly 
in foresis in which the ago-classes are very abnormal, on account 
of the sacrifice of immatnre, or tho delay in cutting over-mature, 
groups, which a too sudden regularization might ontail. It 
would generally be advisable, for instance, to excoed at first tho 
normal coupe considerably, in a sories of three ago-clusses, of 
which the first two were largely overstocked, and to reduce tho 
annnal coupe below the normal if they were considerably under- 
stocked. 


Prniops, 


In series subject to the method of yegular cuttings, very 
short periods are apt to hamper the executive, especially in 
forests naturally regenerated hy seed, where greater freedom in 
locating the cuttings is necessary than in forests which are in- 
dependent of “seed-years,” and which can be regenerated with 
much greater certainty, regularity, and rapidity. 

Another objection to very short periods is that they make the 
gradations of the age-classes too small. 

On the other hand, very long periods are apt to allow too 
touch license to the execitive in carrying out the provisions of 
the plan. 

Five to twenty years may be taken as limits, Thirty years 
were formorly the usual term for forests with long revolutions ; 
twenty is now more general for seedling-forests, naturally re- 
generated, and ten for those regenerated by the mothod of 
clean cuttings, or, and this comes tn the same thing, the twenty- 
year-periods are divided into sub-periods of ten years each. 


Atrotweyt oF Groups to Arrxcrations, 


Asa rulo, the oldest groups should be ent first. Cireum- 
stances will, however, offen prevant this arrangement. If we 
had, for instance, to choose vrabween two groups, one old but 
vigorous, the other comparatively young, but sickly from mis- 
management, attacks of insects, datnage by fire, &., or on ac- 
count of the species heing unsuited to the station, we would 
probably elect to eut the younger group first, 

Again, in order to obtain a proper sequence of cuttings it 
may be necessary to ont younger groups before older ones ; or 
in order to avoid having very large areas stocked with groups 
of about the same age where there is fear of damago by wind, or 
for other reasons, 


Prorgctive Curtixas. 


Theso are very important in forests subject to tho method of 
regular cuttings, and occupying sites exposed to violent storms. 
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As alrendy explained, they consist in clearings 30 feet or more 
broad, made on the weather side of a group when it is young, 
so as to avoid the danger of suddenly exposing it whon old to 
wind and sun, when the group in front of it is cut. The area 
thus cleared may be re-stoeked with young growth, which then 
forms a protective fringe, or it may be left bare. 

‘Tho usefulness of these protective cuttings in saving groups 
from promature cutting, or in rendering enttings in due course 
possible may be very great in forests treated hy a method of 
regular cuttings, and the principal reason why itis advisable to 
obiain, at the beginning, a rongh idea of the course of the coupes 
during the whole of the revolution, The age up to which pro- 
tective cuttings may bo safely made ina group depends on the 
kind of troe, the conditions wider which it is growing, and the 
station, Somo species withstand wind much better than others 5 
conifers, especially those with only tracing roots, must be most 
carefully dealt with, 


Exraaonpinany Trinstxes, 


‘These may be indicated when it is necessary to cut a group 
before its exploitable age, in order to hasten its growth, or its 
scod-producing power in ease the group is to be naturally rega~ 
nerated, When the thinning ia very severe, it will be often ad- 
visable to introduce young-growth of shade-enduring species in 
order to protect the soil. +} the group is to he cut within the 
next 20—30 years, this young-growth may sometimes be utilised 
in re-stocking the ground when the overwood is cut away. 


Rastava-Gaocrs. 


Reserve- Groups aro groups specially set aside for the par- 
poso of making good any deficioney of material which may 
ariso from unforeseen cireumsiances, such as an excessive esti- 
mate of the arantity to be exploited, losses owing to fire, in~ 
sects, windfull, and so forth, They have not been found to 
answer. If ialcn from amongst exploitable groups with the in- 
tention of substituting from timo to time younger groups, the 
arrangement interferes with a proper plan of enttings ; and if 
they aro chosen from younger groups, there is always tho 
chaneo af their not being exploitable when required. 

Several other expedients for establishing a reseryo-fund have, 
thorefore, been resorted to, such as Tongthening tho revolution 
beyond the proper term, reducing the estimated yield so and 30 
much per cent., neglecting the ineremont of groups to be eut 
during the first period, reserving specially fine and vigorous 
trees as standards, &o. 

Of these, the plan of lengthening the revolution, deducting a 
certain percontage from the estimated yield or reserving stund- 
ards, appent to be the least ehjectionabla 5 hut. these and all others 
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involve a sacrifice of revenue in forosts subject to a rational sys 
tom of management, and it is therefore difficult to understand 
why a cortain loss should be incurred in order to avoid a possi~ 
ble one. The caso is not at all analogous to that of an indus- 
trial undertaking in which a roserveCund is formed, In the 
latter case no loss is incnrred by the.formation of a reserve 
capital, which is invested either’ in tho business itself, or in 
other funds producing interest at the full market-rate in pro- 
portion to the security they afford ; whereas in forests, tho re- 
serve is invested at a lower rato of interest, in funds, i.e, forest, 
which do not offer greater security than if they were made to 
roturn the proper rate on eapital-outlay. How this question is 
decided may not be a matter of very much importance ; but as 
the principle of establishing reserve-funds in forests appears to 
be wrong, the simplest and best plin is evidently to dispense 
with them altogether. 


Cuaprun IX.—Preranatton or PLans oF ormRATIONS. 


As this plan is intended to furnish the raison d'étre of the 
Proposed general plan of management, togethor with detailed 
instructions for the noxt ten or twenty years, it shonld commeneo 
with a goneral description of the foresé and of the eircumstan 
which havo led to the proposed system of managemont. This 
account ean be compiled from the facts collected during the ox- 
amination of the forest, Tt should he condensed ; only essential 
points being noted in order that the leading features may not be 
obscured by a mass of detail. 

These introductory remarks may comprise all, or part, ac- 
cording to cireumstanees, of the following particulars and any 
other matters of interest. 


1, Tae sorvat state OF THM FOREST AND ITs SURROUNDINGS. 


This should comprise a short history and description of the 
forest :—Goneral topography, station’ and tenure; prevailing 
species ; past management, expenditure, and receipts. Cireum= 
stances affecting its general management, such as the requiro- 
ments of the surrounding population, markots, rights, and privi- 
leges, the existence in the vicinity of industries requiring a 
steady supply of forest produce, Particulars regarding commu 
nications and forest offences and means of preventing the latter. 


2. CiacemstaNors arsmormno THR YIELD, 


Rensons for the series and revolutions chosen ; and for 
changes if any, of régime or specios, Reasons for the methods 
adoptel for determining the annual yield and contents of groups. 
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The probable stato of the age-classes at tho ond of the rovo- 
lution may be noted. Circumstances not now affecting the 
value of the produce but likely to do so, such as the construction 
of new or improved lines of communication, the starting of new 
industries (mines, factories, &e.). Directions in regard to the 
general management of the forest ; such as directions as to the 
mode of carrying out the main-cuttings, thinnings, draining, 
and cultural 6perations, Reasons for ulterations, if any, in the 
exectitive or protective establishments. Reasons for the system 
of differentiation adopted, and for any proposed new lines of 
communications. 


8. ¥reup. 


Goneral statement of past and estimated future annnal yield 
from main-cuttings, thinnings, and minor produce (all separately). 
The plan of operations should include the following :— 
(1)! Genoral plan. 
(2). Statement of boundaries (in tho form shown at p. 


(3). Of compartments and groups (in form at page 289). 
(4). Of age-classes (form at p. 295). 

(5). Detail-plan of main-cntiings. 

(6). Detail-plan of thinnings, 

7). Statomont of total estimated yiold. 

'8). Regeneration and cultivation-plan, 

(9). Maps. 

Gewanat Pras. 


‘This is intended to give a general view of the present state of 
the forest, and its working for the next ten yoars, or for a longer 
eriod. 
me may be drawn up in tho following form for series treated 
Ly tho method of regular cuttings, For forests exploited by 
tho selection-methoil, and for the overwood of stored coppice ob- 
vious alterations are necessary : the number of trees of a class 
takes the place of area under the headings aye-class and periodic 
yield, and the yiold of the test-tres of a class that of the class- 
Yield per yield acre, and, when tho numbor of trees regulates the 
Yield, columns will he necessary showing the numbers of each 
‘lass to be eut, for the column showing the age of groups, the 
range of ages (e.g., 5—40 years) or the range of diameters (e,g., 
0. fo inches), may be substituted. When the yield is given in 
cubic feet a column showing the rate of growth per cent, should 
‘Le given for each age-class, or for each diameter-class if the latter 
Le substituted for age-classes, 

If thore are other series in the range, separate statements 
should be made for each. A general statement may then be 
drawn up of the operations to be carried out during the first 
period, or decade, for the whole forest, 
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Detan-Piaw or Main-Cortivos, 


‘This may generally be drawn up in the following form. But 
it will not always be possible to give the area ; for everwood in 
stored coppice and forest exploited by the primitive method, for 
example (see above). In eases of natural regeneration, when 
the old erop is only gradually removed, it will suffice to put 
down in red ink an area proportional in sizo to the quantity of 
wood remaining to be cut, making a note to that effect in the 
remarks column (see also remarks, p. 223). 


Proposed Max-Currias 1887-96. 


gié 
BEE] a la] il ow 
oon. ERE) g | BZ | = jcomtents | Remar, 
ig £ | 3\4 
Faa| a 2|3 
8) < o | Feet, 
Belmal, a1 5 , [TEL] 1L.| 86,250 | 25—At begin-| 
a ring of decade | 
|) 8) Ef |» | 2300 Senile 
a 8s jas} * |, | ,, [186,200 
frotal, .. | ve | 86 vv [246,550 
Average yearly yield... ... | 24,055 


———————— 


‘The above form should be on the left side of the sheet, and 
the following on the right. Tho proposed cuttings can then be 
conveniently compared with the actuals. 

The quantities should be shown separataly for different quali- 
ties of wood (logs, poles, firewood, &.), or at all events, timber 
and firewood should be kept separate.” 


+ The classifiertion ailopted will, of eonrse, depend on local elzearastances. In 
many places, firewood would not be classified at all because unsaleable, and what 
fay be valuable only a5 firewood in one country, may be used for constructive 
‘purposes in another, 
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Derat-Piay or Tmswixas. 


‘Theso should be scheduled in the same manner as the main= 
cuttings, the actuals and the estimate being recorded on op- 
posite sheets: 

As regards tha quantity and quality of the intermediate cute 
tings, the usual plan is to make the estimate by means of exper- 
fontiil tables of averago returns of groups of aon the same age 
and of the same species. Much depends on previons treatment 
and on how a group originated ; donsity and station are the 
most important factors to consider, and the results of previous 
experience may be modified as each ease appears to require. 

hen neither local nor general tables exist, some data will 
probably havo beon collected during tho cxamination of the 
forest which will serve asa guide. 

Often thinnings have no value, or they are removed by 
permit-holders and cannot be caleulated on. In such cases it is 
needless to observe that there is no object in estimating the 
quantity. 


Srarauent or Toran Yreco, 
This may be drawn up in the following form :—~ 
Abstract of estimated total yield for Decade 1887-96. 


Main cuttings, | ‘Thinnings, 
Moubie feet" | cub test 
Baers sence : 1 cr i Grand Total, 
4 Z\Elg 
elel2lalelé 
Total, 


Mean yearly 


Reaznwration aso Cuutivation-Puaw. 


This will comprise instructions for filling up blanks, culti- 
vation of wastes, and regeneration of groups. ‘The proposed 
plan should be written on the left side of the sheet amd. tho de- 
tails of its execution on the other. 

Bs 
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The following form may be used :— 
Left Side of Sheet. 
CULTIvaTiON-PrAan. 
Finet Deoape 1887-1896, 
Work Proposed. 


atic 


Remarks, 


‘of gronp. 


up of 
vation of 

wastes 
tion 


Caltiv: 


}r ‘be taken in hand at once, 


Right Side of Sheet. 


Wonk actvatty canninp ovr, 


P jglgigigla jeje le gig lz 
BEET TPT ITVS TP LR YS LF YF 18 | tomar 
Area, Acres, 


Linneos, 


‘Waste to b 
stocked wit 
Dany, | 2B] ee | ots nea] Sue Pata] Ge | ace [cok neg, alternate rows) 
of teak 
&e.) — |&o. Kbamhos. 


on 
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Mars. 


The following maps ill be required by the Executive — 
(2). Gronp-Map. 
(2). Working-Map. 
(3). Inspection-Map. 


Grove-Mar, 


‘This map should be on a smaller scale than the original map ; 
about 4 inches to tho mile, <tr, will generally suffice, Tho 


groups should be indicated by eolours, each kind having a dif- 
forent colour, and each age-class having a certain depth of colour, 
the youngest ago-class boing lightest, and the oldest darkest. A 
good general idea of the proportion and position of the age- 
classes and species of forests subject to the method of regular 
cuttings is thus obtained ate glance, 


‘Worxixg-Mar, 


‘This should be a copy of tho original map, on the same scale, 
and not coloured. It will be required for detail work, such as 
boundary-mark inspections and measurements, and should be on 
a teale Yarge enough to show overy bend and boundary-merk, 
and to admit of accurate measurements being made from it. 


Ixsreorios-Mar, 


This map is required for general purposes, such as inspections, 
and should, therefore, he made of convenient size, on a scale 
which may be made the samo for all forests belonging to one 
propristor, or may depend on the size of the range, The 4-inch 
soalo yghzp, is a convenient sizo, ‘The honndary-marks are not 
shown in this map, as it is not generally large enough for that 
purpose ; but all rides, roads, compartments, sub-compartments, 
streams, and salient features of the country should, if possible, 
he filled in, 


5, Booxiva Rescrrs awp oTHRR DETAILS, 


A record should bo kept by the Executive of — 
1). Changes, if any, affecting survey-details. 
2). Details of enttings, actual and proposed, for main-cut- 
tings and thinnings, in the forms given above. 
(8). Details of cultivation ‘actual and proposed in the forms 
given above. 
(2). Comparative abstract, showing the estimated and actual 
quantity of cuttings, together with the sums realised 
vy their sale. 
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(5). Genoral abstract of receipts and expenditure, 

(8). Hstimated and actual quantity of, and receipts and ox- 
ponditure on account of, mindt produce. 

(1). Abstract of average gross and net value of a enbic 
foot of wood, arsanged nesording to epecios and 
régime. 


Crasaze arrecting Scrvgy-ARRANGEMENTs. 


The chief points to note are changes of absolute area on nc- 
count of sales, purchases, exchanges, de. Increase, or decrease, 
in the area of stocked as compared with unstocked land, on ac- 
count of new rides, roads, the stocking of wastes, newly-ne- 

jnired Jand, &e, Alterations in the position of houndary-marks, 
Miterations which do not affect the relative proportion oe stocked 
to unstocked area, such as the laying-out of narrow roads, build- 
ing of bridges, entting of ditches, 

Changes outside tle forest-area affocting the sale of its produco, 
such as new lines of communication, railways, factories, 

All changes should also be noted on the map, if possible. 

The yearly coupes should be marked on the map in pencil. 

‘These changes should be put down in a note-book kept speci= 
ally for the purpose, and of the following form :— 


Changes which have occurred, Remarks, 


1887. 
Coupea—1a, 3 acroa cut clean, wa eet on map, Nov., 


1883, 
1888, 


Marked on map, Nov., 


Coupes.—la, 2 acres cut clean, 
1884, 


oe aie 


Boundary-mark, No, 115 missing, Replaced by stone mark 


April, 1885. 


ko, 


Aserract or THa Estimatep ap acTvAL Quantity and 
vaLur oF THe Corrines. 


This should be drawn up for main-cuttings and thinnings (1) 
separately, and (2) together, a shown in the accompanying 
tables, subject to euch modifications as may in each oxso appear 
necessary. 


SOL 
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3. Total Yield. 


‘he same form as the above, containing the sum of main-eut. 
ting and thingings. 


Gewverat Anstnact ov Reorirts avo Exresorrors. 


This is intended to show at a glance tho gross and net yield 
of tho forest, and may be drawn up in the form opposite, subject 
to such modifications as circumstances may require, 


Esriarep ann actoan Quaxtiry or, And Rectirts axp Exren- 
pituae oN Accous® of, Mixow Puongoe.* 


This statement may be drawn up in the following form. 
‘When the receipts are small, or the produce is sold ina lump 
for the whole forest, tho information contained in the remarks 
colunm of the Genoral Abstract will suffice, and this detailed 
siatement may be dispensed with. 


Propvce ‘THE ESTIMATE 18, A8 
ESTIMATED. CTUAIS) “ CoMPARED WITH 
‘THB ACTUAZS. 


Quantity. 


iledle: 


Right of 
Whole } | ®r#7ing in 


forest, 1 |compart- 
‘monts not. 


in foneo, 


+ Minor produce is all prodnce not ligneous (fruit, game, &e.). 
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ABSTRACT OF GROSS AND NET VALUE OF A Cunio Foot or Woop. 


This statomont may be drawn. up in the following form, snbe 
ject to such modifications as circumstances may demand: 


z Nev vauwm, 
Species nd | SE | Gros 
Year| “Teme | £8 | value, One | Remaris. 
3 Total. | cnbic 
a foot, 
2 
Tho avernge 
age of the 
Terminalin, Terminalia 
18874} clean eut-$]4,000 | 1,000 | 650] -14 | Jwas abont 60 
tings, oars; of the 
Xylia natural- cae 
1g872| Jy regenerate | | bo. 


ed seedling~ 
forest, ve 


— 


Cuartsr X.—Revewan anp Revision or tHe PLan. 


At tho end of each period, or sub-perind, the general plan of 
operation will have to be revised, and fresh plans framed for 
working tho forest during the following period or decade. 

Sometimes serious calamities such as extensive damage by 
insects and wind, renders an earlior revision necessury. In 
forests worked intensively, or which are very irregular, it is 
generally adviseble to have intermodiate revisions at intervals of 
five years. 


Reyewan or tun Pray. 


The points to consider are (1), how the proposed plan has 
answered during the past period or decade, (2), the prepara 
tion of a new plan of operations for the next period or decade. 

‘As regards the first point, it will be easily detorminod, if tho 
records five heen properly kept, by comparing the estimate with 
the actuals. Hach item (main-cuttings, thinnings, minor pro- 
duce, &e.} should be taken, seriatim, and compared with the 
estimate, Sorious mistakes in the original plan, or in tho 
manner of carrying it ont, will soon be brought to light, and 
steps can be taken to avoid their recurring, if possible, during 
the next period, An examination of thé work dono in the forest 
will show whether the cuttings wore suitably located and their 
sequences satisfactory ; and also if other works, such as those 
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of regeneration, roal-making and cultivation, have been satis- 
fuctorily carried out and with what result. 

Before commencing to prepare a fresh plan for the next de- 
cade, or period, the map and statements should be corrected #0 
as to show the existing situation. Sub-compartments, for which 
there is no longer any occasion, will be done away with on the 
map end in the statements ; and if new land has been taken up 
it will be apportioned to existing compartments, or made to 
constitute new compartments, It is well to preparo an entirely 
new map of groups. 

Tt will then be necessary to make an entirely fresh examina- 
tion and assossment of the forest, or, at all events, of groups 
which it is intended to fell during the next period, A detail- 
plan of operations, hased on this estimate, is then drawn up for 
the coming term in precisely the same manner as the previous 
ono, but it will not be necessary to repeat the genoral description 
which preceded the plan for the first period, A few introduc~ 
tory remarks will suffice to call attention to changes which may 
have occurred, and to the results of the working of the forest 
during the past period. 


Revistons. 


Tho object of those is to show how the plan of operations has 
worked, and to make such alterations within the prescribed 
Jimits of tho original plan as appear necessary, but neither fresh 
assessments of groups, nor a working-plan for the next decade 
or period, is made. The scope of new revisions is, therefore, 
much more limited than that of renewals, and they partake 
more of the nature of an inspection than of a revision. They 
are, therefore, most useful in forests, such as those belon; ing 
to the State, in which the work of the executive is controlled by’ 
superiors, ‘They are also usefull in casea in which unforeseen 
circumstances, such as windfalls on a large scale, or the sudden 
demand for a particular kind of produce, necessitate a change 
of working, It will then be a question whether an entirely 
new plan should be framed or not, or if the old one can be 
altered sufficiently to satisy the new conditions. 


SECTION VI. CONVERSIONS. 
Cuaprer XL 


Simple-coppice, stored coppice, and forests which have been 
treated by the primitive method, have sometimes to be coverted 
into. regular seedling-forest, Considerations of sylviculture may 
sometimes render such a conversion desirable, as is the case 
when the impoverishment of the soil necessitates a change of 
species and system (¢.g., from deciduous to coniferous forest). 

sr 
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Other considerations, again, may nocossitate a change, such a8 
questions of finance, or the wish to attain a moro simple and re- 
gular system. Generally speaking, the composita method is not 
suited to very largo forests, because tho porsonal attention of a 
skilful manager is required for nearly all operations in the forest, 
and he will seldom hava time to attend to them thoroughly in x= 
tensive sories. ‘The principal ohjection to the primitive method 
is the difficulty of determining the sustained yield and of en- 
suring the regoneration of the forest. 

Grebe divides the material to be exploited in the conversion 
of primitive forest or stored coppice, to regular seedling-forest, 
into :— 

@. Muin-cuttings of tho groups to be converted. 

2). Improvement-thinnings of original standing-stock, or 

cuttings which prepare the way for the main-cuttings. 

3). Thinnings of converted groups. 

‘he forest should be divided into aftectations of equal, or 
noarly equal, aroa, according to the same author, who gives, a8 an 
example, the ease of a forest of stored coppice to be converted 
in four ‘periods to regular seodling-forest, alloting groups to 
affoctations in the order shown below. 


let Period. 


1. Groups which aro thoroughly exhausted to be cleared off 
and the ground re-stooked artifically, 

Groups with tolerably dense young-growth (amderwood), 
consisting mainly of vigorous seedling or coppice-shoots of 
hardwoods. Most of the latter to be allowed to stand and grow 
into high forest. 


2nd Period. 


8, Groups with sufficient overwood to allow a preparato 
entting for natural regeneration to bo made, but mostly defici- 
ent as regards under-wood. 


3rd Period. 


4, Groups whose averwood is too sparse fora preparaiory 
cutting, and which will, therefore, have to be prepared for it by 
improvomont-euttings and the retention of a large supply of 
stores. 


Ath Period. 


5, Groups which are deficient in both over- and under-wood, 
but which can be sufficiently prepared for regeneration by fille 
ing up blanks during the first period, and by retaining a largo 
numbor of stores from the under-wood. 

6. ‘The wastes and coupes, stocked during the first period, if 
necessary. 
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Tho course of the cuttings would then be as follows :-— 


Groups under 
ering, | Stamps.nmdet | Groups under | Groups ander | Groups under 
(and 22). >. @. (8) and (6). 


Preparatory | Improvement | Improvement 


cuttings, cattings, cuttings. 
Improvement : Improvement 
1 | “outtings | Regeneration | Preparatory 1 “chtings 
and thinnings,|  CUHB® cnltings. | and thinnings| 
Improvement 


TEL, | Thinnings. | cuttings | Regeneration | Preparatory 


and thinnings.| ings. cuttings, 

Improvement . 

IV. | Thinnings. | Thinnings. ‘and Hegeabaation 
thinnings, | cuttings. 


The above example will serve to indicate the general course 
which events may be expected to take, each caso being treated 
according to its special conditions. 

‘The yield for the first ten years is hasod on an examination of 
the growth and contents off each group, or portion of a group, 
to he cut during the decade. It will not, however, be necessary 
to attempi to estimate the contents and increment of any groups 
Leyend those which are to be worked during the first tan years. 

The improvement-cutiings will, of course, include the removal 
of very old standards ‘whieh ave not suitable for natural rogoner~ 
ation, and it will, therefore, often be «difficult to avoid felling an 
excess of large timber during the first period. 

The groups of Inter periods should be fixed provisionally, as 
the soundness of the plan for the first period will thereby be 
more generally demonstrated. But as time goes on, it may be 
found nocessary to transpose groups from one period to another, 
it heing impossible to predict positively which groups will ba 
most stitable for regenoration twenty or thirty years in advance. 

The general principles to be followed in converting other 
kinds of irregular forest to regular seedling-forest are the same 
as for stored coppice. ‘The worst groups, and those most suitable 
for regeneration, are cut first, and the rest “improved.” A 
more simple plan is to regenerate tho entire forest artificially, 
but that is not always a feasible ono ; it is always a much more 
expensive method. 


= 
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‘Havre recently spent a month in Japan “en route” for Amor- 
ica, some account of that remarkable country may interest the 
readers of the “Indian Forester.” ‘The empire of Japan con- 
sists of a collection of nearly 4,000 islands, tho principal of 
which are Niphon, situated in the centre, Jesso in the north, and 
Kinsin in the south, Tho area of the empire is understood 
to he 149,000 square miles, or about 28,000 square miles more 
than that of Great Britain and Ireland, whereas the population 
is supposed to be about the same, viz., 33 millions, The physi- 
cal features of Japan are most variable, and mountains, valleys, 
plains and rivers, combined with an irregular coast, are every- 
where picturesquely blended, 

In the north the winters are cold and severe, and snow covers 
the mountains for several months, but in the southern part of 
the empire, snow seldom lies more than a fow days. 

‘The average rainfall is said to be about 50 inches, this amount 
being distributed over several months of the year ; the maximum 
number of wet days during May, Juno and September being 
10 or 12, whereas during the other months, they do not asa 
rule exceed 4 or 5. 

Barthquakes are froquent, and severe storms or typhoons, 
which sweep everything before them, are not uncommon. 

The history of Japan as regards its relations with the outer 
world is most curious and interesting. Various unsuccessful 
aitempis having heen made for more than 300 years by tho 
Portuguese, Dutch, Russians, Spaniards and British to enter 
into commercial intercourse with it, but without any satisfac- 
tory result. 

Th 1854 however, the Government of the United States even- 
inally succeeded in negotiating a successful treaty, and tho ports 
of Hakodadi and Simoda were opened as coaling stations and to 
commerce generally, 

Great Britain, France and Russia soon followed, other ports 
being also opened, and since these events the country has made 
the most rapid strides towards civilization which has ever been 
made by any ancient or modern nation. 

‘The ancient Government of Japan was constituted on a most 
peculiar footing, and consisted of the Makado or Emperor, whose 

ower was merely nominal, the real ruler being the Tykoon or 

hogun, who had at his back as supporters a powerful sot of 
nobles or chiefs called Daimios, In 1868, however, a great 
revolution took place, which resulted in the suppression of the 
‘Tykoon, as well as a considerable limitation in the power and 
importance of the Daimios, and the assuraption of full authority 
by the Makado, Since this important event, tho whole internal 
arrangement of the country has undergone a complote revolu- 
tion, and security to life and property ensured by the suppres- 


A TOUR IN JAPAN. 509 


sion of the numerous two-sworded men and other armed re- 
tainors of the Daimios. The Government of the country has 
now heen remodellad on a European system, and the adminis- 
tration divided into different departments, the chiefs of which 
form a kind of Council presided over by tho Makudo. 

‘The construction of railways, telegraph lines, roads and bridges 
is now making rapid progress under the direction of the various 
Government departments ; a good system of Polico has heen 
established, and @ fairly efficient army is being equipped on the 
German system, 

‘As regards maritime matters Japan now possesses a fairly 
efticient navy, and most of the merchant steamers of Japan are 
well managed and efficient. Extensive dockyards have been 
started at Yokoska, near Yokoharna, and 9. Inw has just heen pass 
ed prohibiting the building of the old class of unseaworthy junks, 
their place being taken by schooners, brigs or aimilar eraft. 

The mineral wealth of the empire is important, and includes 
copper, coal, silver, lead, tin, sulphur, nitre, salt, lime, marble, 
gold and a fow precious stones. 

The peculiarities of the climate of Japan are reflected in its 
flora, the palma, bamboos and ferns, reminding the traveller of 
the tropies ; the pines, oaks, elms, laurels, leeches, walnut, 
&e., recalling the vegetation of Northern Europe, whereas the 
axiling, camellias and evergreen oaks call to remembrance the 
shores of the Mediterranean, The flora of sJapan is said to be 
particularly rich and interesting, and would form a most inter~ 
esting study for the researches of the scientific botanist, but as 
I have no pretentions to the above title, I shall confine my 
remarks ta a few general observations. 

As far as I have been able to ascertain from personal ohserva- 
tion and study of various books, the principal forest species of 
Japan appear to be as follows :— 

fetz (Pinus Thunbergii and densijtora), both of which species 
appear to be very common throughont the empire. 

‘inoki (Chameryparis obtusa and pisifera), both of which 
species form oxtensive forest in the Central and Northern 
islands, 

Suji (Cryptomeria japonica), found planted throughout the 
Jength and breadth of the country, and especially near villages 
and round all shrines and temples. 

Keaki (Zelkowa Keaki), kuti (Castanea vulgaris), much used 
for railway sleepers, 

21 species of oaks, 

5 kinds of bamboos, 

30 species of cherries, 
many species being grown simply on account of their flowers. 

Nunterous kinds of azalias, camellias, and laurels, besides 
various species of elms, maples, deutzia, hornbeam, viburnum, 
holly, olive, &e. 
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As regards characteristic plants of Japan, they may probab 
ly bo enumerated as follows :—Azalias, camellias, Cryptomeria 
Japonica, Cydonia japonica, chrysanthemums, Hibiseus, the Japan 
‘shruh peony, the famous water lily nasu (Nelumbium surcifera), 
asters, &e. 

The principal forest trees common to Turope, which are 
mainly confined to the northern islands, aro elms, beech, larch, 
aspen, wild cherry, ash, yow ; whilst amongst shrubs and other 
plants, the following are most common, ivy, honeysuckle, lily of 
the valley, monkshood, marigold, wood sorrel, poppy, chickwoed, 
dock and dandelion. Palms are by no means common, and are 
confined principal to the southern portion of the empire. 

Regarding the fuuna of Japan, as far as my limited obsorvas 
tions went, animals and birds appear to be particularly conspic- 
uons, by their absence. 

However, an examination of the musoums at Zokio and an 
inspection of the skins offered for sale, it appears that the prin- 
cipal forest animals of Japan are black bears, most common in 
the south, and brown hears, principally confined to the northern 
part of the empire. 

A few polar bears are also occasionally found on the shores 
of the northern isunds, brought there it is stated by the numer= 
ous icebergs which strand on tho coast. 

A kind of spotted deer is fairly common, also a wild goat, 
which, however, only inhabits the highest hills, and a few wild 
pigs are found, but they are by no means numerous. 

Besides the above animals, which may be said to he the most 
important forest quadrupeds of Japan, there are foxes, badgers, 
monkeys, otters, wild cats, weasels, and hares, 

As regards birds a large number of European species exist, 
such as crows, larks, robins, thrnshes, geese, ducks, snipe and 
quail, There are also a considerable number of representatives 
of Indian species, such as kites, jays, barbets, parrots, &e. 

There are two or threo kinds of pheasant, the principal of 
which is of a beautiful copper color, and is munch sought after 
by sportsmen. Owing, however, to the natural expertness of 
tho natives at trapping and snaring, game is said to bo scarce, 
this being also the opinion of several sportsmen whom I hap- 
pened to meet, : 

Certain game laws have, however, how beon promulgated, 
and shooting is only allowed at certain seasons, 

Reptiles are not very common in Japan, and as far as I 
could judge from a rapid inspection of the collection at Zokio, 
they much resemble in general appearance those found in the 
Himalayas 

As regards fishes, the seas and lakes of Japan team with fish 
of all kinds, including several Buropean specios, such as salmon, 
trout, &o. 

Consequently fish forms a most important part of the food of 
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the inhabitants of these islands, who are said to be most expert 
fishormen, 

‘On approaching the coast of Japan one is strack by the im- 
mense number of native fishing boats which are generally seon 
trawling in pairs, but as many as seven are sometimes seen in 
a lino dragging immense nets. 

The first port touched by steamers from Hongkong is Naga- 
saki, situated on the south-wost side of the island of ‘Rinsin, he 
approach to which much resembles a picturesque Norwegian 
fiord. On the right entrance to the harbour there is a fine coal 
mine, one of the most productive in Japan, which fact ronders 
Nagasaki one of the most important coaling depéts in this part 
of the world, The harbour is considered a safe one, and at the 
time of our visit it was oconpied by seven Russion, French and 
British men-of-war besides numerous merchant voseols of all 
nations, . 

The principal exports from the town of Nagasaki are cam- 
phor, tea, vegetable wax, coal, &e. 

‘As the P. and 0, steamer remained in port for several hours, 
we had time to run on shore and examine the town, the European 
portion of which we found to be clean, well built, and much re- 
sembling a French town. The native part is also clean and 
prosperous looking, and the natives themselves are most civil 
and polite to strangers. 

‘As a rule throughout Japan even the poorest people are fairly 
well dressed, and few beggars are met with, either in town or 
country, The rural population and most of the inhabitants of 
the towns retain the national dress, which consists of a kind of 
Yong open dressing gown called a Kiminon, fixed round the waist 
by means of a sash. 

‘The dresses of the men are generally of a sombre hue, blue 
being the color preferred, but those of the women are more 
lively, and especially on holidays are particularly gay. 

The men genorally wear hats of various patterns, the “Tam 
O'Shanter bonnet” being most fashionable, and the women do 
up their hair in a most elaborate manner, The Indies are also 
yery partial to the use of chignons and large hair pins, and the 
fixing of their head gear is such an elaborate affair, that they 
yecline with their heads resting on specially made blocks, in 
order that their hair may not be deranged. All wear wooden 
clogs of varions shapes, but coolies and agriculturists generally 
wear straw sandals. During wet or cold weather overcoats of 
straw or oiled paper are generally used by the poorer portion 
of the population. 

One of the most peculiar customs which first strikes the travel- 
Jor in landing in Jupan is to find all pack horses shod with straw. 
‘Tho shoos aro fixed on in a simple manner, and as a matter 
of course only last one or two days, so that one finds horses’ 
shoes strewn all along the roads in Jupan. 
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‘The lion of Nagasaki is a hill called Sour, situated about threo 
miles from the landing placo, which is crowned by a temple and 
several tea houses, or small inns, 

This temple is surrounded by fine clumps of elm, ash, pine, 
camellia, bamboo, camphor and cotton-wool trees, ona of the 
latter being 80 feet in girth and 100 feet high. 

‘After spending an hour or two pleasantly at this place, we 
returned to the steamer, and goon afler_ steamed away for Kobi 
through the inland sea of Japan. Provided the weather is 
favourable and the traveller is fortunate enough to pass the best 
portions of the scenery by day-light, a sail throug the inland 
sea mnust be very interesting, but on the occasion of my visit 
the weather was cloudy and misty, and some of the best parts 
wore passed during the night. 

However, we had a goo view of that portion known as the 
Straits of Simonasaki and neighbouring islands, all of which 
are picturesque, and interesting. 

The islands and coasts of this portion of Japan are all well 
wooded, principally with Pinus Thunbergii, onks, elms and fine 
clumps of bummboo plantations. 

Villages ecemed to be fow and far between, but thoso ob- 
served were well built, clean and flourishing. In their imme- 
diate neighbourhood considerable patches of noatly cultivated. 
fielda were to be seen, the principal erops being wheat, rape, 
beans and potatoes, Some of these fields situated on steep ill 
slopes are terraced in the same manner as in the Himalayas. 
The upper portion of the neighhoaring hills are as a rule bare 
of tree vegetation, and the practice of firing the grass is evident- 
ly indulged in throughout Japan. No very satisfactory ex- 
planation of this practice was obtained, as cattle are seldom 
allowed to graze in Japan, and it is supposed that the firing of 
the grass is probably resorted to in order to got rid of an 
obnoxious kind of bamboo, and thas obtain a better crop of 
gross, principally for eutting for winter fodder, or for thatehing 
purposes, 

‘Asa rule few cattle, except bullocks and cows, are kept in 
Japan, sheep being non-existent, owing it is said to the pre- 
sence of a kind of bamboo which cuts up their insides, and goats 
and donkeys aro also extremely rare. Nearly all the animals 
are stall fed, and during the whole period of my stay in Japan, 
1 do not recollect of having observed an animal of any kind 
grazing in the jungles. 

This happy state of affairs from a forest point of view, com- 
bined with an abundant rainfall, simplifies forest conservancy and 
plantation work very considerably. 

‘Most of the inhabitants of these islands appear to be busil 
engaged in fishing, and numerous hoats were everywhere passed, 
the fish caught being either ealted or conveyed alive in tanks 
to the neighbouring large towns of Nagasaki or Kobi, 
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The rim from Nagasaki to Kobi occupies about 40 hours, and 
as tho Inttor town is not of much interest to travellers, T pro- 
ceedeil the following day to Kioto, the ancient eapital of Japan. 

‘Phe distanco from Kobi to Kioto is about 50 miles, snd the 
journey is easily performed in about throe hours by means of 
a very woll managed metre gauge railway. The railway plant 
for this line ds suid to have beon mamufzctured by the Japansse 
thomselvea, and if s0, the work has heen done in a most credit 
able manner, All the officials are natives, and the traveller at 
once notes how appropriately the metre gauge systom corre 
sponds with the size of the men, both heing in perfect harmony. 

The principal timber used for railway sleepers in Japan is 
Juri (Castanea vulgaris), and thoy ave said to last about 10 
years, For the first 20 miles tho fine runs through an extreme 
ly fertile and well cultivated plain, having an average breadth 
of about 10 miles, the greater part of this area having heen 
reclaimed from the sea or from the beds of the numerous water 
courses which traverse it. This has been effected hy a completo 
system of embanking the sea shore, also the borders of about 20 


diameters up to 4 or 5 feet bein; ple! on end, 


carefully and elaborately cultivated. 

"All the intervening patches of waste or high land are devoted 
to the cultivation of tea, bamboos or clumps of pines, 

On approaching Kioto the line passes through a pictur 
esquo valley, the low hills on cach sido being completely clothed 
with flourishing forest of pinos, onks, Cryptomeria japonica, 
hamhoos, &e. 

Ii was satisfactory to notico that some kind of system in the 
working of these forests is evidently followed, the hard woods 
being ent on the coppice system, whereas the pines are either 
clean cut and the area replanted, or a few reserves are left hera 
and there for the purpose of re-sowing these areas naturally. 

"The town of Kioto is probably still one of the largest, import- 

Be 
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ant and most picturesque cities in Japan, and not long since 
it contained upwards of one million inhabitants, It since the 
trunstir of the Makndo’s Government to ‘Tokio the population 
jus naturally decreased. ‘The streets of this town voll 
lnid out and kept in fair order, hut the houses and buildings 
are not of a protentions nature, being generally not- more than 
two storeys high 

This arrangement is necessitated by the frequency of ear 
quukea, and tho hots are generally built of timber and. bane 
boos with tiled or shingle roofs, und all have consequently a 
most inflummable appearance, ‘The result is that eonflagrations 
are of frequent occurrence, und the lust great firo which took 
place in 1846 reduced in a few hours, 500 acres of the town to 
a heap of ashes, 

Fairly efficient fire brigaies are now kept in most towns, and 
tall posts are everywhere erected for the purpose of viewing and. 
signalling fives, Int notwithstanding. all these precautions, all 
the most important shops are provided with their own fire-proof 
safes. These are built in a peculiar manner of bricks and mud, 
with very thick walls, and heavy iron doors, and within these 
buildings all the most valuable property is kept. 

On an alarm of fire heing given, the doors are closed and the 
joints plastered over with mud, and after a conflagration has 
passed over a section of a lown, these buildings only remain 
standing alone amongst the smouldering ruins. The’ town of 
Kioto is famous for its temples, there being in all 850, the 
number of Buddhist and Shinto priests connected with these as 
tablishments being upwards of 15,000, 

‘The most important of these temples is one called Hongwanji, 
which covers an area of about 30,000 square feet, and is) about 
100 feet high, the whole erection being of pine and elm timber. 
Tho interior’ of the temple is divided into variously sized 
chambers, the walls of which are tastefully decorated with ela= 
borate carvings, paintings and lacquer work, &e. 


Tn a fine grove of trees near the temple, we found several 
Quildings inhabited by the priests, and surrounded by a neat 
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garden, which is omamented with fish ponds, rustic. bridges, 
stono lanterns, and trees and shrubs cut into fantastic shapes. 
In fact it is asserted that this style of garden, known as Dutch 
gardening, was borrowed by thai nation from the Japanese. 

In the immediate neighbourhood we next examined the res- 
toration of the great Shinagsi Honag temple, which was dese 
troyed hy fire about 7 years ago, The pine beams being. used 
in ‘the construction of this temple are of immense some 
of thom being as much as 4 fect long and 2 x 2 feet square, 
from which fact some idea of the size of the forest troes of 
dupan may he gathered. 

The earpenters employed on this temple building seemed to 
be very export workmen, and all the most complicated joints 
were being used in putting the various seantlings together. For 
moving, rising and placing the beans in position various kinds 
of capsians, windlasses, pulleys and levers were being used ina 
skilftl manner. 

‘Amongst varions ropes and hawsers employed on this work, 
Tobserved one shout 12 inches in cireumference and 100 feet 
long, composed entirely of inman hair, and which we were told 
Innd heen presented to the work hy a devotee, this Kine! of rape 
Ieing supposed to possess certain great advantages of strength, 
durability, &c., nob combined in any other material, 

Amongst various other interesting sights at Kioto tho traveller 
is of course taken to see the numerous “curio” shops, some of 
which contain the most extraordinary collection of bronze and 
Jnequered ware, weapons, pictures, &e. 

oto is also famous for its porcolain and cloisonne ware, as 
well as silk and crape, but the prices demanded for all these 
articles is as a rule exorbitant. 

Various interesting excursions may be made to places in the 
vicinity of Kioto, one of which, wi, that to the rapids of 
Katsuragewa I found most interesting, and shall now endeavour 
to describe, ‘These rapids are situated abont 12 miles from 
Kioto, the first part of ‘the journey being accomplished hy means 
of Jinrikshaw drawn by two coolies, the aistance boing easily 
run over in about 24 hours, even though the road was hilly and 
in vory bad order. 

Immediately outside the town of Kioto the road passes through 
an extremely fertile plain measuring about 10 x 4 miles, the 
whole of which area is cultivated like a garden. he crops, 
which eansist of wheat, rape, heans, peas and other vegetables, 
are cultivated in ridges, The about 1 foot apart, whieh ar- 
rangement enables them to be irrigated, manured and weeded in 
a most thorough manner, All kinds of manure from the city 
is conveyed to this ground in huckets and stored in the fields in 
small tanks or tubs till wanted, und everywhere in Japan, even 
in the most ont-of-the-way places, 1 noled that no manure of 
any kind was wasted. 
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Intermingled with tho crops and situated on tho higher patches 
of ground ono obscrves numerous patches of teas the bushes 
being placed in continuous lines like hedges about 24 feot high 
and 2 feet apart. These bushes are also manured in a most 
careful manner, and in some cases I observed bamboo sereens or 
“allies” constructed over them, in order, L suppose, iv protect 
tho tender leaves from the sun 

The low lying swampy ground is devoted to the cultivation 
of rice, the method of cultivation being essentially the same as 
that followed in India, with the difference that a plentiful supply 
of manure is given, and in consequence the rico produced is of 
Airst rate quality, 

‘Tho villages passed through ware remarksble for their clan, 
reat ant flourishing appearance the google teing all indus 
ously employed and apparently happy and contented. 

The food of the poorer classes apparently consists mainly of 
rico, fish and vegoiables, such as beane, poss, a large kind of 
white radish, sea weed and bamboo shoots, ‘Toa is extensively 
drunk by all classes, also a kind of mild beer made from rice, 
called aki, 

En route to the rapids we encountered numerous small hand- 
carts drawn by coolies or a single bullock, and ladened with 
various kinds of forest produce, such as logs, poles, planks, 
scantlings, charcoal, fuel, faggots and lime, 

Tobserved that all seantiings and planks were particular! 
well siwn, some of the latter being not more than Malf an inch 
thick. All fuel was split and neatly sawn up into billets of about 
18 inches in length, and during my travels in Japan I never 
noticed a piece of wood unnecessarily hacked with the axe, the 
use of the saw being thoroughly well understood, 

All charconl and lime is made ap in hamboo or grass baskets 
of about 20 Ibs, weight, ‘Tho faggots also wera particulart 
neat, and I observed several carts loaded with pine roots, whic! 
circumstance points to the economical manner in which forest 
operations are conducted in Japan. 

‘We passod several extensive arens devoted to the cultivation 
of a species of large bamboo, the young shoots of which are 
specially appreeiated in Japan’as loot. 

"These fields genorally consist of patches of good Innd, tho 
standard bamhoos being cultivated as single stems situated about, 
10 feet apart, the heads being lopped off at ahont 12 or 15 feat 
from the ground, in order it is supposed to increase the number 
of shoots from the rhizomes, and reduco the shade as much as 
possible, The fields ae carefully cultivated, and straw or loaf 
mould plentifully applied. ‘The young shoots are out or broken 
over just as they are appearing above ground, and large quanti- 
tios wore to bo seen for sale in every bazaar, their taste when 
woll boiled, very much resembling that of infetior turnips. 

‘Aftor leaving the plain of Kioto tho road crosses a range of 
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hills through which a tunnel ef more than 200 yards long has 
been recently constructed, All these hills are well wooded 
with pines, onks and elms, the forests being it is said the pro- 
perty of tho State. 

Along the sides of the road, and for a considerable distance 
up the neighbouring slopes, a broad belt of Cryptomensa japonea 
hus been planted hy the Engineer in charge of the road, the 
plants heing put ind x 4 foot apart, and the plantations seemed 
to be flourishing, 

The geological formation of these hills being of a friable des- 
eription consisting of shales, gravel and sand, the neighbourin, 
slopes are subject to Tandships, and in several places I noted 
that regular lines of fascines had been constru along the hill 
sides. ‘These are situated about 20 feet apart, the spaces between 
being carefully planted up with oaks, pines, &e., in a careful 
and intelligent manner. ‘After crossing the puss the road leads 
through more villages, in the neighbourhood of which I noticed 
numerous oak trees carefully treated on tho pollard system: wlso 
several templos, cemeteries and other enclosures surrounded by 
neatly trimmed bamboo and Cryptomeria japonica hedges. 

On arrival at tho hank of the Katsuragawa river, we entered 
a large flat hottomed boat about 40 foot long by 8 feet broad, 
manned by four sturdy boatmen, and at oneo proceeded down 
tho rapids. The descent of this river must bo somewhat excit- 
ing for those unaccustomed to this kind of river navigation, 
and considerable oxpertness is required on the part of the boat- 
mon to avoid striking against the numorous projecting rocks, 
the stream being in some places a roaring cataract. 

‘The total fall in a distance of about 7 miles is abont 200 feet, 
and as there was a good supply of water at the time of our visit 
we performed the voyage in about 14 hours. 

‘the central portion of the river is to a certain extent prepared 
for navigation, a rough channel being formed hy means of rex 
moving the loose boulders, the laying down of cribs loaded 
with stones, also by a free use of the long bamboo baskets al- 
ready described. The beauty of the scenery of this river is 
extromely picturesque and must be seen to ho thoroughly ap- 
precited. On each side the steep sloping hanks rise up to 
about 500 feet above the river, the tops being covered with 
fina pina forest. 

The lower slopes next to the river have heen cleared of all 
timber, but it was satisfactory to observe that extensive planting 
operations of Cryplomeria japonica, pine, oak, &e., wore in pro 
gress, the young trees planted being apparently flourishing. 

The beauty of the scenory of this river culminates at a place 
called Arashiyama, when ‘the boat was abandoned, and the 
Jinrikshaw mode of travelling resumed back to Tokio, which is 
distant about 7 miles, 

‘At this pluce we found a large number of the pleasure-secking 
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inhabitants of Kioto thoroughly enjoying themselves in various 
ways, viz., boating, fshing, or sitting in groups in small booths 
engaged in eating, and drinking tea or saki, the whole festivity 
being mingled with a good deal of banjo playing, accompanied 
hy rather discordant yooal melody. From this place, the road 
to Kioto passes through soina very fine bumboo planta- 
, a4 well as patches of tea, the country in this part of 
Japan looking thoroughly proxperoas. 
there are several routes by land from Kioto to Yokohama, 
but T preferred the sea passage, so retraced my steps back to 
Kobi, and embarked on board a fine Japanese steamer called 
the “Jamiashiro Marw,” by which we arrived at Yokohama in 33 
hours. This ship is ono of a considerable feet belonging to a 
Japanese Company ; is manned by Buropenn officers, and has 
all the latest improvements including electric light. | Tt is re- 
served hy the Japanese Government as a transport in time of 
war, and is capable of carrying 1,200 men. 


B, Mca, M. 
(To be continued), 


VOLUNTEERS FOR SERVICE IN UPPER BURMA. 


Turne will probably be some officers from the dryor climates 
of India who will find that the climate of Burma does not suit 
them, [t is to be presumed that Government does not intend 
that those who volunteer for service in Upper Burma should 
suffor for their zeal, and [ think it would be bnt fair that they 
should be given the option of returning to the provinces from 
which they eame, after, say, three years. Not in the class and 
grade to which thoy have in the meantime risen, but to their 
former position in the provincial list, where their names would 
still be retained, and they would be shown as “seconded.” 
There is no doubt that promotion in the new province will be most 
rapid, in fact, most volunteers would ordinarily he sent on pro 
motion ; and those whom tho climate suited would not eare to 
£0 back to their provinces on reduction, as it were. 

Three years’ service in Burma would he obligatory, and after 
that each one would bo called on to decide whether to come on 
to tho permanent Upper Burma list or to return to his former 
provines, ‘Tho decision wonld be final, and, in the case of those 
electing to remain, their names would be removed from the 
other lists, 

Otherwise, “voluntecring” is likely to bear hard on some, 
and especially on those who come under the unfavorable Jeave 
and pension rules. 


10th October, 1836. CG 
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THE FOREST CONFERENCE AT DEHRA DUN. 


Att of us who were at the Forest Conference, held in October 
1886 at Dehra Din, will allow with pleasure that the freost dis- 
cussion was encouraged on all matters laid before the officers 
there assembled, and we may hope with reason that our meet- 
ings will bear good fruit in many ways. Asa mattor of course 
our observations and proposals were limited to what was immedi- 
ately before us, and the Government in allowing us to moet and 
discuss the state of the Department and its wants expected us 
to keop within the four corners of the programme drawn up. 
Tn the pagos of the “ Indian Forester,” however, we may ex- 
patiate more according to our own wills, and raise discussions 
which may possibly reach further. ; 

T wish to carry to a higher point the discussion on tho posi- 
tion of District Forest Officors, and to make suggestions regard- 
ing the organization of the Forest Department in its higher 
branches ; fo say a fow words regarding tho training of its con- 
trolling officers, and to point out what good purposes the Forest 
School at Dobra Din may he put to. 

‘The present system which gives a Conservator, with a varying 
number of officers under him, to each of the more important 
chargos can bo greatly Jmprovod, In all thelarger charges, at 
east, there should bo a Chief Conservator, who should also be 
Seoretary to the Government in the Forest Department, and ho 
should be the sole administrative head under his Goyernment 
and responsible to it alone. Under him should be Conservatora, 
each in charge of a Circle. Theso Circles should be no larger 
than can be thoroughly well supervised, controlled and inspect= 
ed by the Conservators, and should be divided into Charges, oach 
under a controlling officer who should be placed in close accord 
with, and work under, the District Civil Officor in carrying out 
the scheme of forest management, which schemo, in all profos- 
sional, financial and disciplinary matters, must be subordinato to 

ay 
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tho orders of the Superior Forest Officers. Each charge shonld 
be dividod into Ranges, each under its own Ranger, and tho 
Ranges into Sub-Ranges and Beats under Foresters and Forest 
Guards. 

‘Tha unit shanld he tha Ranga, and the mmbor af Rangars 
contemplated by Dr. Brandis for all India at, I think, 1,500 is 
not too large. The Rangors will, of course, bo all men trained 
at, and passed out by, the Forest School, Given such Rangers 
‘and Ranges of manageable size the forests will be well protected, 
worked on proper principles, and the revenue will increase to a 
vast extent. Such Rangers will necessitate a very much higher 
standard of knowledge than is at present apparent among Sub- 
Assisiunt Conservators ; and it goes without saying that the 
‘officers who again control the Sub-Assistant Conservators and 
jonior controlling officers must also be men possessing 4 reall 
good genoral education and high special attainments, But such 
ontralling officers will be discouraged, and their usefulness 
much limited unless they are placed in snitable positions, and 
unless they have large Dopartmental powers. 

The Forest Department is now no longer in its infancy. It 

elds a large gross revenue with a very handsome surplus, and 
is daily increasing its capital and growing stock. ‘he work to 
bo done is not only special work, but is now organited and grow- 
ing in importanes. ‘This is why wo may ask that Conservators 
bo placed in a higher position and in much closer contact with 
their Govornmonts and Administrations. ‘To do so will increaso 
their officiency, inereaso the revenue, maintain a higher stand 
ard of forest work, and so benofit the public estates and the 
public. Thoso officers should be more independent, and be allow= 
ed toapproach their Governments moro directly, than is now 
possible, when they havo to sond up schemos and to reecivo or- 
ders through other channels which, however able, are still un- 
professional. There aro now, in the oxisting Forest Acts and 
in the means which every Government hus of obtaining the 
opinions of its chiof Civil officers, ample safeguards to prevent 

0 undue preponderance of a Department. — But when: sucht 
opinions have been obtained and sifted the Government should 
deal directly with the head of tho Forest Department as its ad~ 
ministrative officer and Secretary in that branch. No practical 
difficulty oxists which need prevent the initiation of such a mea- 
sure. ‘Tho men are there, among the Conservators, and amon, 
the officers who having done well at tho German and Frencl 
Schools of Forestry can now claim much Indian experience and 
a capital record of work done. 

Somo such scheme appears to be now needed, Each provinco 
shonld have its singlo administrativo forest chief, Putting two 
or moro Conservators into a provineo, each with equal and in- 
adequate powers, and all of them undor a Financial Commis~ 
sionor, or a Board, or a Socretary, is not a good plan, 
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Next with regard to the training of the controlling staff. It 
is a pity that the age at which young men are sent out is not 
higher. It should bo raised and higher general education 
called for. After going through a special theoretical course at 
Cooper’s Hill, tho officers intended for the controlling staff should 
‘be sent to the Dehra Forest School to go through a two years” 
course there, Indian experionce ig what thoy want, and 2 prace 
tical training in Indian Forestry, At tho risk of being classed 
with those you lately called “some congorvative members of 
the Departinent,” I'camot but say that my experience has 
shown me that, in the majority of cases, the young men sent 
out through Naney have been of but limited uso till they had 
gono through somewhat lengthened oxperienco out hero, I 
do not wish to bo misunderstood, I am not despising their trains’ ' 
ing thore, but it was all too short, and much of it gained in 
forests very unlike what most of them have to deal with here. 
And, except at the begining of the system, they have come out 
too young. Jé may be objected that to raise the age for en-” 
tranco and to prolong the course means money. India is not the 
place it onco was, but yet it presents a fine field for Englishmen, 
and is still the land where the finest sorvice can be found. With 
tho hundrods of educated men at home who, if all ono hears and 
sees and reads is truc, harely suecood in gaining a livelihood, it 
is probable that fair pay and a position suited to their talents 
would attract men from the Universities. But they must he cer= 
tain of fair pensions, fair furlough rules, and not be liable to 
changes in rules and to seeing othors, with no higher odueation 
or talents than themselves, placed under better rules. In fact, 
the Forest Officer of India should be a member of the Covenant 
ad Civil Servico, and the Department should become an integral 
part of that sorvico, and with prizes sufficient to keep men in it, 

Tho Forest School at Dehra is, with tho staff that we had the 
pleasure of meeting in October last, quite able to instruct any 
men who may bo sent to that institution, and it does seem a 
waste of powor that this well manned and well furnished and 
well housed School should not be utilized to a far greater extent 
than it now is by the Government. It should, under well con- 
sidered regulations, bo thrown open to the public, and in that 
case I believe that the School will not only turn out an amplo 
supply of good forest officers for India, but also for other parts 
of the Empire. Australia, New Zealand, tho Cape, Manritius, 
Bgypt evon, aro all in want of such mon, and tho Dehra School, 
with the pine und oak forests of the Himalayas on ons sido, and 
the varied, forests of the plains on tho other, is the place whero 
tho widest experience can with tho greutost facility be brought 
to bear on practical forest training, 

There is one point more on which T would touch. ‘The pay 
and position of the Inspector Genoral of Forests is lower than 
it should bo, whon the very responsible and heavy duties that he 
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has to porform over the length and breadth of India are con 
sidered. Ho draws less pay than a Collector of a single district. 
‘This seems to bo an anomaly, 


G. J. v8. 


A TOUR IN JAPAN. 
an (Concluded from page 518). 


4 

Yokorama is guito a Buropean town, with good public build~ 
ings, hotels and fino private residences. Along the const to the 
+ gouth-wost of the town stretches a range of low hills, called the 
bluffs, on which the principal inhabitants live. 

These neat English looking houses are surrounded by well 
kopt gardens, adorned with many tinted azalias, camellias, 
other Japan’ or European plants and flowers. “In the public 
garien at Yokohama many experiments have beon made with 

¢ cultivation of exotic troes, and I noticed a large nursery 
bea of deodar, also others planted out, all of which seom to be 

ving. 

From Yokohama wo proceeded to Tokio, the new capital of 
Japan, the railway running through a highly cultivated pioce 
of country bordering on tho sea, with many orchards and low 
hills all woll clothed with pine and bamboo forest or plantations. 
A large rivor is crossed “en route” by means of a fine iron 
bridge, down whose stream a large number of rafts of pine tim- 
ber are continually passing from cortain forests situated in the 
hills above. These rafts aro constructed about 150 feot lon; 
and 15 or 20 feot wide, and contain several hundred logs and 
poles of various dimensions. 

The ety of ‘Tokio covers an aren of about 70 square miles, 
and was for a long time popularly supposed to contain more 
inhabitants than London, but this has been found to be a dela- 
sion, the total population, according to the latest census, pro- 
Dably not exceoding 1} millions. 

19 goneral appenrance of Tokio is somewhat disappointing 
to the traveller who has visited Kioto, the houses being gene- 
rally low and unassuming, but thero aro several fine public 
buildings, also one fine stroet or boulevard called the Shimbashi. 

Lines of trees are being planted along the sides of this boul 
evard, and I noticed a large pine about 50 feot high and 6 or 7 
feot in girth with roots complete, being transplanted by moans 
of a track drawn by eight strong oxen, Tokio is famous for 
the number and extent of its public parks, which are gonerally 
situated on rising ground, the principal of which are Shibp 
Ueno, and the grounds of the Makado’s palace. 

"At the first of these, embosomed in a fine grovo of Crypto~ 
meria japonica trees, may bo soon the tombs of several of the 
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Shoguns or Tykoons of Japan, togother with several fine templos 
elaborately carved and lacquered, the avenues leading to the 
shrines being lined with rows of large stone or bronzo lanterns 
of fantastic shapes. 

Through the kindness of the British Minister at Tokio, I ob- 
tained a letter of introduction to Mr, Marimosa Cakie, Chief 
Commissioner of the Dopartment of Agriculture and Commereo, 
also “Chef de Padministration des foréts du Japan,” who 1 
found most ofvil and obliging in giving mo information rogard- 
ing the forests of that country. Amongst various other matters 
which farmed the subject of our conversation, I was agrocably 
grprised to lear that a Collogo of Forestry was started about 
four years ago at Tokio, whic 
inspect, and a description of which I shall now endeavour to 


ive. 
eThe College is situated in what appeared to bo the suburbs 
of Tokio, and consists of 10 or 12 separate buildings, which com- 
prise lecture halls, museum, professor and students’ quarters, 
cook houses, &c, 

‘Tho Director, Mr. Matgumo Hazama, appears to be an intelli« 
gent man, and he took great Peuaurs in showing us round and 
explaining everything. He has visited various Forest Schools 
fn'Germeay ‘and studied forestry there, #o that ae a matter of 
course, the Japan Forest College has been established on what 
may bo ealled Corman principles. 

‘Tho catablishmont cousists of 10 Professors, and there were 
about 180 students attending the College at the time of my 
visit. The course as at present arranged oxtends over 5 years, 
Bf boing devoted to instruction at the College, including holidays, 
and 1} years to practical work in the forest. The age at which 
tho students enter the College is 18 years, and the successful 
candidates at the final examination are ehetble for posts of 25 
Dollars, or about Rs. 55 per month, in the Japanese Staite For- 
est Department, which is now in course of organization, 

‘The buildings in connection with the College consist of timber 
and bamboo structures with shingle or iron roofs, and every~ 
thing appoared to be neatly arranged, clean and suitable, 

Thore are eight class rooms devoted to lectures on forestry, 
mathematios, natural sciences, chemistry, surveying, &c., toge- 
ther with an extonsive laboratory for the chomical analysis of 
soils, All instruction is of course conducted in Japanese, but 
the figures need for all calculations aro English. 

The students live in separate quarters in the same compound, 
four men occupying cach room, some of which I examined and 
found them neat, clean, and serviceable. All the students dine 
together in a large hall provided with long tables and chairs, 
and are charged 5 Dollars, or about Rs. 11 per month, for hoard 
and lodging. They arc not allowed to leave the promises 
without a pass, but T observed four small reception rooms with 


establishment we procoeded to ® 
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Kitchens attached, where the students can seo their friends and 
entertain them if thoy choose, 

‘There is a very fair museum attached to the College, which 
contains fino collection of about, 200 Japanese woods, and 
above each sevtion, I nolived a noully framed and glazed ‘com 
plete botanical specimen of the species. ‘There is also a good 
colloction of seeds and forest products of all kinds, including 
manufactured articles, such as clogs, tubs, largo vate, de. 

‘A zoological collection bas also been commenced, and a few 
of tho Japanese animals, birds, beetles, butterflies ‘and other 

“insects have been got together. "The homely sheep is considered 
such a rare smimal ia Japan, that it finds a-prominont place in 
most museums, 

Amongst various curious and interesting ohjects I was shown 
a largo and well made model of the Kissu roserved forest, which 
is situated about 100 miles north-east of Tokio, and as far as I 
could learn, it appears to bo tho principal Stato forest at present 
Deing worked in Japan. A series of well executed pictures of 
forest nmbering works at this reserve, and in tho forests of tho 
great northern island of Japan near Hakodadi wore also exhibit~ 
ci, from which I formed a very favourable opinion of the ex- 
pertness and skill of the Japanege as lumbermen. 

‘The Kissu forest is stated to comprise an area of 35,000 acres, 
anid consisis prinefpally of Tinuki or (Chamayparia obtusa and 
[isifora), and from the pictures above referred to and tho expla 
nations furnished by the Director, it apparently contained troes 
of very large dimensions, probably as much a5 18 or 20 feot in 
girth,” These pictures represent tho falling of immense princes b 
eesai dl the ouw; ues or by fire; in. nate aes the, topaeand 
side branches having been romoved, and the full directed by 
means of three or four stout hawsers attached to rough expstans. 

Other plates showed trees being folled on rocky ground, a 
thick bed or platform of branches being, constrastul in onder 
to break the fall as mnch as possible. ‘The squaring, sewing 
and transporting of logs 30 or 40 feot long and 2 x 2 foot 
square, by means of elaborately constructed timber slides, was 
also represented, the ground as shown in tho pictures being of 
tho roughest nature, 

Tho floating of timber down mountain torrents was well il- 
Tustrated, and soveral kinds of dams, sluicos, and other contri- 
vanees common in Germany were also shown, and which I 
understood the Director to say had been in-use for many. years 
in the State forests of Japan. Other plates represented tho lower- 
ing of logs by means of pulleys and capstans over precipices, 
also sliding timbor down steep slopes in the snow, tho front 
part of the logs being supported on small sledges, and the back 
end boing left as a drag, At tho point where tho mountain 
streams “débouche” on the plains 2 serviceable boom is em- 
ployed to catch the timber, which is well represented in tho 
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plates, and I could not help observing that tho place and gone- 
ral arrangement very much rosembled those at Dakh Pathar on 
the Jumna. By means of this boom the logs are directed into 
a bay surrounded by piles, where they are kept aflont till it is 
convenient to raft them down the Tenrin-gawa river to the sea 
const, Mr. Marimasa Cakio was most anxious that I should visit 
the Kissn forest and see all those interesting works for myself, 
ut as the trip would have occupied 8 or 9 days, the time at m 
Gisposal did not pormit my doing so. No regular system of fall- 
ing seoms to have been followed till lately at this forest, and all 
the best: timber is said to have boon removed. : 

The total area of Government forest in Japan at present 
reserved, is stated to be only about 3,000 square miles, but 
no very reliable information on this subject, nor on the question 
of revenuo or expenditure, was forthcoming, nor have the re- 
serves been yet demarcated, 

Certain laws and regulations regarding forest conservancy, 
and especially with regard to the protection of game exist, and 
it is satisfactory to learn that fire protection is considered so 
important, that a special clause prohibiting the lighting or 

ing firo in all forests is entered on tho passports with 
which travellers have to bo furnished whilst travelling in Japan. 
Aftor soveral days spent at Tokio we started for the famous 
shrines of Nikko, situated about 90 miles to the north, 

he first part of the jerry was performed by train to a 
placo called Tisumaya, tho line passing through an undulating 
and highly cultivated country, all the low hills and considerable 
portion of the plains land Ysing coveral with patches of pine 
(Cryptomeria japoniea) and bamboo forests and plantations, 

These patches of woadland, the areas of which vary from 5 
to 50 acres, and which probably belong to temples, villages and 
private individuals, are apparently well looked after, ‘and all 
rank undergrowth and refuso wood removed. 

The importance of growing timber and fuel is thoroughly 
understood and acted up to by the people of Japan, and all wasto 
patches of land in the vicinity of villages are invariably planted 
up. Asa rule, all trees are planted close, so that no praning is 
wanted, and clear felling for tha coniferous trees, and coppice 
for the hardwood species seems to be the system in force. As 
rogards the treatment of bamboos in Japan, I never obsorved 
any growing in clumps, all stems being invariably situated not 
Tess than 2 or 8 foet apart, and distributed in a most regular 
mannor over the whole area. 5 

All kinds of forest produca are thoroughly appreeinted in Japan, 
and the best mearis of growing the materials most useful for the 
general public is well understood. It must, however, be admits 
fed that on account of the comparatively mild climate, favour- 
able soil, absence of grazing and plentiful rainfall, distributed 
over neatly all the months of the year, the planting and rearing 


586 A TOUR IN JAPA, 


of troos in Japan is a very simple matter, in comparison with the 
difficulties to be contended with in India. 

From tho end of the railway to Nikko, distant 22 miles, the 
journey was performed by means of native carriage, 

jeing lined the whole way hy magnificent avenues of Cryptames 
ria japonica and Pinus Thundergti. These trees aro ranged in 
stataly rows on each side of tho road, the average girth bein, 
about 12 feet, height about 120 feet, and the total number of 
treos per mile is probably not less than 1,000, 

Thoso trees are said to have been planted about 250 years ago 
by a devotee, who being unable through poverty to add to ‘ie 
shrines at Nikko, decided to show his veneration for the great 
Shoguns buried there by planting this nvenue, and if the talo ia 
tras; he ceriainly could not havo Jefe mors conspieuous and 

memorial. 

At Nikko wo put up at a native tea house or inn, there being 
no Buropean hotel there. Theso houses, which aro extremely 
common throughout Japan, are generally two storied edifices 
constructed of wood with shingle roofs, the interior being divided 
up into small rooms by menne of sliding scrcons composed of 
wood and oiled paper. “By the romoval of these soreens, which 
is easily effected, rooms of larger dimensions are made at 
pleasre, All tho floors are covered with well made soft inats, 
tha whola of the premises, inelnding the kitchen, being kept 
scrupulously clean, 

‘The wants of the travellor are promptly and cheorfully attended 
to by polite waitrosses, who aro always neat, civil and obliging. 
Thore are no bedstends in these houses, but by the aid of numer- 
ous thick rugs, which are kept in stock, the tired traveller finds 
the floor quite soft enough, e 

[Bvery ten house hes of course its trinsly opt pardon biache, 
wero ono ganeraly sees afisk pond, waterfll «rustic bridge 
with miniature paths, the trees and’ shrubs being trimmed and 
often dwarfed so as to sult the surroundings. In fact some of 
these gardons are arranged on such small proportions as to give 
the offect of an extensive park viewed from a distance through 
the large ond of a telescope. 

Tho temples or shrines of Nikko, which ere dedicatd to tho 
memory of two of tho greatest Tykoons or Shoguns of Japan 
who are buriod thore, aro situated in the middle of a magnif- 
cient Cryptomenia japonica grove oocupying several small bills 
and valleys, the total aroa of the forest being nbout 800 acros. 
The average girth of those trees ix ahout 12 foet, but one trea 
observed measured over 24 feet in circumference. The height 
of tho trees is about 125 fest, and as fur as I could ascertain from 
the examination of o few stumps, their ago appears to be about 
500 years. 

hero is no voung growth of Chyptomenitjaponin in thin 
grove, nor did I observe any natural reproduction of this species 
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anywhero in Japan. ‘Thero are in all at this place 29 templos, 
pagodas and other buildings connected with the shrines of the 
two Tykoous who are buried on the tops of two of the small 
hills. “These temples are constructed of timber after the most 
fantastic and artistic designs, and all aro elaborately guilt and 
lacquered all colors of the rainbow, so to speak. They are also 
decorated with fine carving and’ bronze work of the most 
curious description, and at every corner one encounters red, 
blue, yellow and green demons of gigantic proportions and 
ferocious aspect. 

‘There is a Japaneso saying, which is to the effect, thet until 
the traveller has seen the temples of Nikko he is not entitled 
to use the word Kikko, which in Japanese means beautiful or 
splendid, and it must be confessed that although we saw these 
temples and shrines under the somewhat depressing influence 
ofa Scotch mist, we agree that the praises bestowed on this 
charming spot by all who have visited it, aro by no means ex- 
aggerated. 

‘Aftor having thoroughly examined Nikko and its vieinily, we 
started for the Jake of Chiwzinji, situated 10 miles further up 
the monntain at abont 4,000 above sea level. The road up leads 
through several extensive forests of oak, elm and maples inter 
persed with numerous clumps of Pinus parvifolia and other 
conifers, 

At ahout 8,500 feet elevation a number of heeches and birch 

"trees were encountered, some of the latter being about 8 feot 
in gitth, Amongst other shrubs the azalias wero particularly 
conspicuous, and trundzeds of acres of the hill sides were tinged 
pink by a species which was in flower at the time of our 
visit. x 

‘Tho road up is a well constructed 6 foot path, the monntain 
torrents being spanned at intervals by well constructed rustic 
bridges, and several watorfalls aro passed, some of which aro 
of considerable height. 

Tho lake of Chiwainji is nhont 12 miles long by 2 miles 
broad, and has probably at ono time formed the crater of a vol 
cano, lava and ashes being everywhere met with on its banks, 

The lake is dominated by a volcanic cone called Chirani, which 
atiaing an altitudo of 8,060 feet, and was in active eruption as 
late as 1870, 

The scenery of the lake even at the end of April had rather 
a wintery appearance, the trees being still leafless, and wreaths 
of snow were lying about in tho forest at the time of our visit. 
‘We put up at a ten house situated on the edge of the lake, which 
we found somewhat cold, and moro suited for summer than for 
spring weather. 

Early next morning we crossed a low pass and walked down 
a rough forest. path about 12 miles to a place called Ashimo, 
whore our Jinvikshaws wore awaiting us. 


Ba 
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At this place there is a large copper smelting furnace, in 
connection with the fuel supply to which extonsive forest oper- 
ations were boing carried on in the neighbouring hills through 
which our path lay, ‘These consisted principally in the propara~ 
tion of large quantities of charcoal, which was being manufactur= 
ed in large kilns of the following description. 

The kilns aro made of rough masonry about 6’ x 6/ inside 
measurement, and are vaulted over a smal! door, about 54” x 2 
being left. 

‘The billets of hard wood are ent about 5 feet long, and if the 
logs aro more than 9 inches in diameter they are split in half. 
These wore carried through the doors by the charcoal burners, 
and closely packed on end, a certain quantity of inflammable 
material, such as leaves and branches, being added. The door 
is then built up, two small openings for air being left, and after 
24 hours baking the charcoal is raked out and extinguished by 
pouring on water, a plentiful supply being of course required 

for this mode of manufacture, 

The charcoal is removed from the kilns on cooties backs, who 
carry immense loads, and is taken to a dopét lower down, whero 
it is stored in large ‘thatched godowns, from whence it is trans 
ported in two wheoled hand carts to the furnace situated about 

miles lowor down tho valley, 

Large quantities of fuel were also being cut and stacked, tho 
billets being all sawn into 2 fect Iengths. The fuol after bein, 
soeasured up was being floated down the mountain stream, whic! 
had evidently been prepared for the purpose to a point situated 
about half a mile above the factory, where it is eaught by means 
of a largo dam. It is then transported along a canal, which in 
addition to floating the fuel, also turns’an immense water wheel 
which drives the machinery used for crushing the copper ore. 

Large quantities of the manufactured coppor prepared at this 
factory is exported to India, and a limited quantity even reaches 
London, Tho forest where the fuel operations lor the supply 
of this furnace were in progress is said to bo the property of the 
Stato, and is leased by tho owners of the foundry, and as might 
be expected, tho follings wore being conducted in a very wnsatise 
factory manner, wholo hill sides being swept bare, also traces of 
fire wore everywhere apparent, I was informed that the inten 
tion of the Government is to plant up the whole area with Cryp- 
tomeria japonica, but owing to the denuded nature of the ground 
tho operation, even under the favourable Japanese conditions, 
‘will not be an easy one, 

‘The next day on our way to Haigo, which is the nearest rail- 
way station, we passed through many flourishing villages, in the 
neighbourhood of which wo observed numorous plantations of 
Cryptomeria japonica, onks und other hardwood trees. 

1e plants necessary for these operations are obtained from 
well kept nursories, one or two of which I noticed in the neigh- 
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bourhood of most villages. ‘Tree plants are also regularly sold 
in the bazaars, where one. sces them offered for sale tied up in 
neat bundles containing 25 to 50 plants according to their size. 
Beside trove, lowers in pols ave largely sold in the bazars, the 
Japanese being thorough apprecintors of the beautiful. One also 
sour corious dwarfed plants offered for sale, and a pine or Cryp- 
tomeria and an oak 15 to 20 yoars old, may be obtained ina 
box measuring a fow inches square. 

In passing through these villages I was agreeably surprised 
to notice that the packs of useless dogs, which as a rule infest 
all Indian villages, were conspicuous by their absenco in Japan, 
and only well regulated dogs, provided with collars, on which 
the namos of the owners are inserived, are apparently allowed. 

This portion of Japan is a great silk producing district, and 
numerous plantations of mulberry trees were observed. ‘these 
are generally treated on the pollard system, the trees not exe 
ceeding 5 feet in height, and all are carefully looked after and 
well manured, On upproaching Haigo, we crossed the river 
Tanie Gawa by means of a well constructed bridge of boats, and 
observeda number of natives busily employed caiching fish after 
various methods. Some were engaged dragging nets and drivin; 
the fish into elaborately constructed traps, in the making o 
which the Japanese are very expert, whilst others wero on- 
gaged fishing with rod and fly after quite a civilized fashion. 

‘At Haigo we took the train and tetarned about 80 miles to 
Yokohama, much pleased with ove trip which occupied us about 
six days, 

‘The next excursion was to Myonosta, a. emall hill station 
much resorted to by the inhabitants of Japan on account of its 
mineral waters. It is situated about 52 miles weat of Yoko 
hama, and not far from the famous sacred mountain of Japan 
called Fujiyama. 

Tho firsb part of the journey was performed by carriage, the 
Tokaido or grand imperial high road of Japan having boon 
followed as far as Yumoto, situated at the foot of the hills, 
From this point wo walked up a distance of about 5 miles to 
Myonosia, the road and scenery very much resembling that 
between Rajpur to Mussoorie, “Myenosta and its vicinity is 
essentially volcanic, there being many hot sulphur springs all 
over the neighbouring hills, which are highly appreciated for 
bathing purposes, the water being led into the bath houses by 
moans ef hamboo pipes. 

‘Tho activo natute of the voleanie action of this neighbourhood 
mado itself felt on the night of our arrival by a sharp shock of 
earthquake, which rather alarmed somo of the travellers. 

‘The next day wo visited the lake of Hakoni 9 miles distant, 
and situated in tho middle of picturesque hills, on the top of one 
of which the Makado hag constructed a new summer residence 
after the style of a French chiteau. 
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In the neighbourhood of this palace extensive areas were 
boing cleared of inferior kinds of jungle, and the planting of 
Cryptomeria japonica was in progress. 

‘he cane ‘brakes on the higher portions of the hills were also 
blazing on the oceasion of our visit, with the object it was said of 
inducing a young growth of pasture to spring up, but apparently 
tho grass of these hills forms very indifferent nutriment for 
cattle, and is absolutely fatal to sheep a already explained in 
the former part of this article. 

‘The surphis water of this lake is carried through a hill of 
considerable breadth by means of a tunnel, and utilized for 
irrigating the rice fields of 17 villages situated far down the 
neighhouring valley, After enjoying tha scenery at the south 
end of the lake for a while, we proceeded by bon to the upper 
end distant $ miles, and then walked over the pass of Ajigokn, 
the meaning of which in Japaneso is hig hell. At this pass we 
found tho whole hill side honey-comed by sulphur springs, many 
of which wore hoiling up on all sides and giving off clouds of 
‘vapour and sulphur fumes, 

Tin route luck to Myenosta we passed through a small patch 
of forest, where I observed a considerable number of box 
wood trees, most of which were, however, of small dimensions. 
The next morning I ascended a hill situated to the west of 
Myenosta, and obtained a magnificent view of Fujiyama, the 
snow-capped sacred mountain of Japan, This mountain is of 
volcanic origin, and it is anid to have been oxtinet since 1707, 
when the last eruption apparent! took place, It is about 
15,000 feet elevation, and it may seen during fine wenther 
whilst 100 miles out to sea, towering above the clouds. Fujiya 
ma is a great place of pilgrimage for “the Japanose, but at the 
time of my visil the ascension could not bo made on acoount of 
the deep snow, the path not being open till the end of Juno. 

Teom Myenosta we returned to Yokohama vid Enosbima, a 
small romantic island much resorted to by the inhabitants of 
Yokohama, At this place there isa fine cave 140 yards long 
and 10 yards high, much resembling Fingal’s cave on tho coast 
of Scotland, and which is much visited by pilgrim 

Thora aro numerous Buddhist temples on tho island, but the 
peculiarity of this place are the aquatic curios offered for sale, 
and which consist of corul und sea shells, and endless othor 
articles manufactured from them. Here also may be obtained 
specimens of a curious glassy sponge, which the divers Ting 
up from deep water, also immense crabs, somo of which reac 
the astonishing dimensions of 16 fect between the extremities 
of the outstretched claws. 

On the way back to Yokohama, distant ahout 18 miles, T 
visited a famous Burldba image called the Dai-Butsu. 

This colossal statue ig made of bronze and is 50 feet high, the 
length of the face being 6} feot and mouth 3 feet wide. 
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Some idea may be formed of the degree of civilization to 

which the Japanese have attained by the fact, that a photo~ 
rapher has established his studio close to the Dai-Butsu, so 

that travollera can have themselves trken picturesquely distri- 
buted over various parts of Buddha’s body or sitting on bis 
thumbs. 

In conclnding this article it may interest intended visitors 
to know that the hest seasons for visiting Japan are apparently 
from the middle of April to the end of May, and again from the 
middle of September to the ond of October. During June, July 
and August the traveller’s movements aro said to boa good deal 
hampered by rain, and besides at that season fleas and. mosqui- 
toes are particularly troublesome, whereas during the time of 
my visit, viz., from the middle of April to the middle of May, 
these pests were not noticeable. 5 

‘As regards the cost of a visit to Japan, ib may be stated that 
it is by no means a cheap country, actual travelling expenses at 
all events being about twice as high asin India, As regards 
other charges, they are as a rule also igh and in fact generally 
speaking the Yen or Dollar, equal to about + shillings, may be 
be to have about the same commercial value as the Rupee in 

india. 
On the 15th of May I embarked on board the good ship 
“ Oity of Sydney ” for San Francisco, after a sojourn of about 
month in Japan, very well satistied with my visit to the “and 
of the rising sun.” 


BE. McA. M. 


SUGGESTIONS FOR A MORE ECONOMICAL UTILI- 
ZATION OF COW-DUNG AND RAB IN THE 
BOMBAY PRESIDENCY. 


Reapsns of tho “Forester” aro aware that a Commission was 
appointed several months ago to enquire into the alleged forest 
rights of inhabitants of certain villages in the Thana and neigh- 
bouring districts. 

Of the matters to be investigated, not the least important one 
concerns the righl to Réb, and the moans of providing either a 
substitute for it, or a sufficient supply without causing serious 
injury to the forests which are necessary to protect the bill 


slopes. 

"Tedb may he defined as any forest produce of a vegetable 
nature used for manuring fields. It is used in the Konkan 
chiefly for manuring nurseries for rice-seedlings. For this 
purpose, loppings of trees, with or withont cow~dung, are burnt: 
seed is sown in tho ashes : and the seedlings which came up are 
ultimately planted out in the flolds. 
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Tho present agitation in regu to this matter appears to bo 
mainly owing to the fact that the forest originally given out for 
rab material is no longer sufficient to produce a continuous and 
sufficient supply. ‘This failure may be partly owing to the exe 
tonsion of cultivation, but it is also ina great measure owing 
to tho exhaustion of the rab forests, and the question naturally 
arises as to the possibility of employing substitutes for forest 
rb, or of omploying the materials used for manure more econo- 
mically. 

‘Te soems to me that the method of pepering and boring the 
manure, which obtains in the Konkan, must lead to a vast 
amount of ws and to diminution of important chemical and 

jhysical activities in the soil. It also appears probable that 
[hive obstacles toe rational eyctom of agriculinre might be over~ 
come by adopting more economical methods in preparing and 
Snrlyinng the manure, Evon when manure is not burnt, itis 
seldom, if over, properly prepared or applied, and there can be 
little doubé that the manurial properties even of unburnt réb 
and cow-dung might be considerably enhanced by a more judi- 
ciaus use of the materials available, 

Tet us consider what the effect of burning is. In the first 
place, all the moisture and organic matter of the manure are 

ispipatod in the process. In this organic matter, it is chiefly 
the nitrogen that is important_as nutriment, because it cannot 
bo replaced except by means of artificial manures, or by preci- 
pitation from the atmosphero, The dissipation of nitrogen is, 
therefore, no doubt a serious Joss to the crop. Large quantities 
of carbonic acid aro also lost, but, as this gas is decomposed by 
the leaves, and is always contained in sufficient quantities in the 
air, its loss is certainly of much less importance to crops than that 
of nitrogen, viewing it purely in the light of plant-food. This 
admission docs not, however, by any moans imply that an addi- 
tional source of carbonic acid is to be despised even as a means 
of nutriment ; on the contrary, it is reasonable to suppoo that 
‘an abundance of carbon would aiveetly stimulate vegetation. 

‘At tho same time, the most useful function of this acid is 
andoubtedly its action as a solvent of other nutritive substances 
in tho soil, and so highly does Wolff valuo it in this rospect, 
‘that he considers no natural Innd could afford agricultural crops, 
a aufficioncy of phosphates and carbonates without the presenca 
of froe carbonic acid in the soil. 

In tho second place, burning has the effect of diminishing 
the shsorptive power of soils for nutritive substances, notably 
azimonia, phosphoric acid. and potash, because soils containing 
a proper supply of organic matter are ablo to rotain 2 mue 
Targer quantity of these substances than soils which aro devoid 
of organic matter, ‘There is, therefore, in the former caso, less 
few ‘# nutriment being washed out or of its eseaping in a volae 

ile form. 
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A third objection to burning is that the physical properties 
of the soil are not improved, whereas, if manure be applied 
unburnt, the soil is improved physically by the organio matter, 
which in decomposing turns to a soft friable mould pecutiar! 
suitable ¢o the growth of plants, and which is considered of sucl 
importance, that the fertility uf suils have oflen beon gauged 
by the quantity of humus they contained, 

I think I have said sufficient to convinces the most obstinate 
cultivator, if ho is open to conviction, that the burning of 
manure ontails loss of nutriment, and that it diminishes in soils 
highly usofal physical and chemical properties which certainly 
cannot be measured numerically, but which every practical far- 
mer and forester know how to appreciate, All this is doubtless 
already known to the readers of this Journal, and I should not 
have dwelt at such length on the importance of not burning 
manure, had nota high authority on agriculture expressed his 
opinion that the ‘methods employed by rab cultivators in utiliz= 
ing the materials at their command are tho most econontical and 
remunerative. 

In all countries, agriculturists have been oxtremoly tardy in 
deriving honefit from an increased knowledgo of the nature of 
things, ond Indian farmers aro apparently no exception to this 
rule. But they are not all as unthinking as tho average Thana 
ryot appears to be, or at all events he who lives in the forest 
tracts. A goodly number, perhaps a majority, do, not burn 
their manure, and as a bright example of this genus, 1 may 
cite a friend of mine who {s a large landheldor in the ghat- 
tracts of this district, Ho tolls me that formerly ke used 
to burn his manure for rice-land, but that he has discontinued 
the practice because he finds that better returns are realized, 
from kucha manure, Although the practice of using unburnt 
‘manure js common enough in this district, I must confess that 
Iwas agreeably surprised to lenrn that my friend had aotually 
overcome this projudice of custom, and changed to a system 
which indicates a decided alyanee, and loads one to hope that 
others may follow his example if they see the way clearly to 
benefiting themselves. It also strengthens my belief that tho 
burning system is morely a bad habit. Fifty years ago, tho 
forests in’ the neighbourhood of Bombay wore considered of 
little or no value except for the teak and ono or two other tim- 
her trees they contained, and people were free to take as much 
inferior wood for rab burning as they liked. They have, there- 
fore, became thoroughly habituated fo their wasteful ways, and, 
although tho forests are becoming exhausted, they are naturally 
unwilling to abandon what they considor to be a method essential 
to the making of their crops. In this projudice, if it bo merely 
a prejudice—and there is not a particle of evidence to show 
that it is anything else—they have a powerful supporter in the 
Director of Agriculture, who not only considers forest rab ne- 
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cossary for their welfare—which may, or may not, be the cuse— 
but also that burning it is the best way of utilizing it as manure. 
For my own part, Lean sea no reason why—if kucha manure 
aueceeds tn a tract quito similar as rogards climato ond situation 
to another tract in which a different system prevails—the kucha 
onan should not do equally well in both tracts. Nor does 
there appear to bo any reason why grass should not be as effi~ 
cacious as spray wherever a sufficient quantity of cow-dung is 
available, 

Owing to the pornicions custom of allowing cattle to graze 
all day long in the forests, and to the apathy of cultivators in 
preparing, preserving and applying manure, there is a dearth of 
farm-yard manure in most rab villages, but 1 believe that, if the 
simplest precautions wore taken, a much groator qttantity might 
bo made available for the fields. For ial to ‘which ieueba 
mannro is appliod in this district, the manure is collected in pits 
and carried to the fields once a year. Great Joss must be caused 
by allowing manure to lie so long unused, because nothing is 
done to prevent tho escape of volatile or liquid ingredients by 
spreading Inyers of earth, lime, &c., from time to time over the 
manure, and by making pits imporvious ta Tiqnida; nor is any- 
thing dono to keop the manure moist and prevent too rapid do- 
composition. If these precautions were taken, and the manuro 
put out on tho land as soon as possible, the result would be a 
considerable improvement in the quantity and quality of the ma- 
nute available for his crops. Exporiments with pit manure, 
carried out at Pommeritz during the winter months, show, for 
instance, that in 12 weeks over 25 por cont. of dry matter were 
lost. It is not likely that cultivators will go to the trouble and 
exponso of constructing suitable, impervious manure pits, nor 
that thoy will collect cattle urine to sprinkle over the manure, 
nor that they will over simply water it ; but it would give them 
no more trouble to put tho manure on to their fields early in 
the season instead of late, although it would certainly bo a less 
convenient season for the purpose, owing to the harvest opera~ 
tions being thon in full swing, Rice foldsare generally ploughed 
up immediatoly after the crop is taken off the ground in Novem~ 
ber—Decembor, and all available manure at that season might 
bo applied then, and ploughed under at tho same timo, instead 
of boing allowod to run to wasto in pits until the ond of May. 
There is, 1 believe, a prejudice against plonghing in, but, of 
course, the moro intimately the manure is mixed with tho soil, 
the less probability is thero of losing useful ingredients, and the 
more lasting it is in its effocts as compared with manuro simply 
aprend over tho surface although the immediate effects may be 
inferior. Whore straw is not available for mixing with the 
cow-dung, grass (which is procurable in large quantities in all 
hill tracts) would probably be more usoful than any other kind 
of forest rab, as it absorbs moisture much more readily than 
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spray, and it is quite possiblo that, if the prejudice in favour of 
leaf r4b could be overcome, grass would prove a satisfactory 
substitute, for the chief use ‘of rab whon mixed with cow-dung 
which is not to bo burnt is to sop up the liquid past of the ma- 
nure. 

Thore can bo no doubt that tho system of sending cattle to 
graze all day long in the jungles is a serious obstacle to agricul- 
tural reform. It is much better to havo a few home-fod animals 
than a large and badly-fed stock that sponds all its days in the 
jungle, ‘The custom’ is, however, an old established one, and, 
as such, is not likely to be abolished in a hurry. But, if no 
reform can be effected in this respect, some improvement might 
certainly be brought about in tho’ stalls, or pens, in which 
cattle aro kept, when they return from the jungles for the 
night, Sometimes litter is put down, but, in ‘most cases, the 
cattle stand on the baro ground, and the liquid manure is all lost. 
Tf litter, consisting of grass, straw or spray, were put down, 
much of this—the most valuable—constituent of good manure 
would be saved. Properly constructed stalls made so a3 to 
completely prevent loss of liquid matter by percolation, are of 
eourse greatly to bo desirad, but aro searcely to bo expocted 
from the ordinary cultivator. 

Tam inform it is customary in Thina to lop the same 
trees ‘every year, If this is really the ease, it may be safely 
prodictod from what is known of the affects of rib in Europe, 
that no forest ean stand the drain, and that even if the area set, 
apart for providing rib were four times as great as that ro~ 
quired, in the proven stato of the forests, to prodneo one year’s 
supply, it would be very doubtful if the devastation of rhbod 
areas could be asserted. Any meusures, therefore, that appoar 
likely to diminish the drain on the forests deserve the serious 
attention of all who are intorested in the welfare of the race of 
rab cultivators: tho sooner the ryot learns w economize his 
materials, the longer will the rab siply last, and the hettor will 
be his position to most the day whon the inevitable collapse 
must open his eyes to tho real nature of things. 


L. M. G. 


THREE MONTHS’ PRIVILEGE LEAVE TO NEW 
ZEALAND. 


Tuanks to the rivalries of the present excellent steam naviga- 
tion companies the communications of the world are yearly 
improving, perhaps in no case more so than in that of Austra~ 
asia, A threo months’ trip from India to New Zealand and 
back, which could not have been attempted a few years ago, ean 
now be done with caso, giving the traveller time to take a rapid 
glance at the principal towns and main features of the country. 
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Starting trom Dehra Din 
itinerary shows how my threo 


Loft Dehra Déin, 
Arrived Bombey, 


Artied Colambo, 
Left 
Artived King Georg’ 's Sound, 


Aired Glenelg,” 


Left, 
Arrived Melbourne, 


Arrived Sydney, 
Loft 


Arrived Auckland, 

‘Went to Helensville, 
Returned to Anckland, 

Left Auckland end artived Ox- 


ford, ” 
Left Oxfordand arrived Ohine- 
muta, 
Went ‘Rotomahanaand back, ” 


Loft Obinernntn, arrived Taupo ,, 
Left Taupo, arrived Tarawera, ,, 
Loft Tarawera, arrived Napier, ,, 
Loft Napier, 

Arrived Wellington, 

Lett 

Arvived Obriatehureh, 


Christchurch to Dunedin, 
Left Danedin, 
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on tho Sth of July the following 
months were spent — 


July 5th, 


8th, 

10th, by P. 0., 8, 8. Mirzapore.” 
18th. 

Lith, by P.O, B. 8.“ Oye.” 
25th, 


26th. 
29th, wont fo Adelaide and back, by 
nail. 


sist 
Angust Brd. 


ny by Union 0o.8. 8. *Tarawera” 

10th, Put up at the Star Hotel. 

11th, by rail to see Kauri pine forest. 

12th, by tail. 

18th, 

14th, by coach, 83 miles. 

16th, 40 miles on horseback to look 
at the new roleano. 

18th, by coach, 60 miles, 

19th, oS 

20th, 

a 


22nd. 


28rd, 

24th, left 8. 8. “ Manapouri” at 
Lytiloton and went by rail, 
9 miles, to Christchureh. 

25th, by rail. 

26th, by rail to Pt. Chalmers rejoin- 
ing the “ Manapouri.” 


” » 
by "Dron Uo. 3 8, “Mana 
pou." 


Arrived at the Bluff, BTR, 
Arrived Hobart, 0th. 
‘Arrived Melbourne, September 2nd. 


Left ” ” 
Arrived Glenelg, i 
Left 

Arrived King George’sSound,, 
Le 


aft 
Arrived Colombo, 
Lett 
Arrived Bombay, 
‘Arrived Poons, 


‘7th, by P, 0., 8.8, “Butlej.” 
Sb, went to ‘Adciafde and back, by 


18lh, spent the afternoon in Albany. 


25th, spent the day on shore. 
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Retnrned to Bombay, October Ist, 
Loft Bombay, nd. 
Arrived Dehra, » bth. 


Tho actual cost of travelling, exclusive of the journey to and 
from Dehra, was as follows :— 
Ra AP. 
Bombay to Sydney and back, by P.and O. steamers, 600 0 0 


Bad 
Sydney to Auckland, by Union Co's. Stoamer, «.. 10 0 0 
Auckland to Helensville and back, by rail, ws 010 0 
‘Auckland to Oxford, by,rail, a 179 
Oxford to Ohinemuta, by coach, 15 0 
‘Ohinemutu to Rotomahana and back, horse and g 80 0 
Ohinemata to Napior, by couch, 450 
Napier to Melbourne, by Steamer, ss. 13 0 0 
Lyttloton to Cliristeharch and Dunedin, by rail, in 7 
Glenolg to Adelaide and back by rail on twooccasions, 0 8 8 
Steam launch at Albany, ws i ~~ 020 

Total, .. 8510 0 


Tt will be seen from tho above that a little over a fortnight 
was spent in and about New Zealand. Tho steamers of the 
Union 8, 8. Company leave Sydney weekly for New Zealand, 
vid Auckland and Bast Const ports, calling at Hobart every alter- 
nate trip on their way to Melbourne, and there is a ‘similar 
sorvice from Melbourne to New Zealand and Sydney. 

People who are fond of town life and do not care for rough 
travelling had better not make this Australian trip. The towns 
are undoubtedly fino and in many rospects improvements on 
English ones of the samo size; yet thoro is an appoarance of 
nowness about them, which, though indicative of progross, is 
not pleasing to the ordinary traveller. Tho streots are not well 
kept as a rule, and most of the towns aro badly lit, whilst tho 
larrikin element of the population is somewhat too prominent. 
Now Zealand contains numerous excellent harbors well distri- 
buted along its extended const lino of nearly 3,000 miles, and 
at these favorable spots little towns, containing usually a po- 
polation of from 10,000 to 50,000, have sprang up + such are 
Auckland, Napier, Wellington, New Plymouth, Christchurch 
and Dunedin, But as I wish to describe some of the natural 
features of the country rather than its towns, I will pass over 
the Initer, only remarking that as an example of colonial ambi- 
tion all the towns are calle “cities” and all the inns “ hotels.” 

New Zealand is situated about 1,200 miles south-onst of At 
tralia, and is vory nearly the antipodes of the British Isles, 
to which it is almost equal in area. It is in many parts very 
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mountainous, its most striking and important physical feature 
being an oxtensive longitudinal mountain rango, which, inter- 
rupted by Cook Strait, runs through the wholo length of the 
two larger islands from the South Capo to the Hast Cape. This 
range, consisting of up-hoaved zones of stratified and massive 
rocks of different ages, constitutes the powerful backbone of 
the solony it is most prominent in the Southern Island, where 
it forms tho Southern Alps, many of whose heights are covered 
with porpotual snow, the loftiest peak being Mount Cook in 
tho province of Canterbury, which rises to 12,849 feet above 
sea level. The limit of arboreal vegetation on these mountains 
varies between 4,000 and 4,500 feet. 

Of the plains, those of Canterbury are tho most extensive, 
whilst lakes are numerous, there being two distinct lake districts, 
, that of the Hot Lakes in the North Island and that of the 
Cold Lakes in the South Island. The largest are Lake Taupo, 
with an area of 200 square miles, and lakes Te Anan and Waka- 
tipu covering respectively 182 and 114 square miles. 

The North Island is essentially voleanic, 2 fact of which the 
recent eruptions have more vividly than pleasantly reminded 
tho colonists. Thero are some primary rocks, and the carboni- 
forous poste is strongly markod in the Bay of Islands, The 
South Island is mainly sedimentary, whilst its ranges aro of 
slato and granite, with Silurian sandstones and limestones, 

The climate, az a whole, is agrooablo, hut varies considerably 
in different parts of the colony. ‘The changes of weather and 
temperature are very sndden, and there is no uniformly wet 
or dry season in the year, although the greatest quantity of rain 
falls in the winter; Jenuary and February are the warmest 
months, Juno and July the coldest. ‘Tho mean temperature 
is 55°, varying from a mean of 44:90* in tho winter, to 65-4° 
in the summer, Tho average annual rainfall is about 45 inches, 
that of the South Islond heing much less than that of the North 
Island, viz., 89 and 51 inches respectively. 

‘The’ whole of the colony is noted for its breezes and freqnent 

ales, of which there are generally over 100 in the conrse of 
the twolve months. As a protective mensure, most homesteads 
have small belts of trocs planted to the windward, mostly of 
the rapid-growing Californian pino (P. insignis), hut sometimes 
of Australian Eucalypts and Acacins. 

The first thing that strikes the now comer is tho enormous 
influenco which Huropenn settlers have had in modifying the 
ancient fauna and flora of the islands. It is not yot 120 years 
since Capt, Cook first landed on these shores. Since that time, 
howover, the face of the country has changed more than Cook 
conld haye conceived possible in his wildest dreams of coloniza~ 
tion and settlement. The formidable native population which 
swarmed along the shores, wherever ho attempted a landing, 
has dwindled down to a comparatively insignificant romnant of 
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44,000, whilst the white population, which has displaced the na~ 
tives, numbers about half a million. Except in the untravelled 
fastnosses of the country, thera is no considerable aren of 
agricultural or pastoral land that hns not its fields of corn or its 
thousanils of cattle and sheep. Stations, farm-steads, townships 
and cities havo sprung up, where, in the beginning of the cen~ 
tury, nothing was to bo seen but endless tracks of tussock, fern, 
swamp-land or stretches of trackless bush. 

Tho only indigenous mammalia aro tho native dog, the rab 
and two species of bat. None of the marfupial tribe peculiar to 
the Australian continent are to be found, whilst as regards ro] 
tiles New Zealand must have been blessed by St. Patrick, for 
there aro no snakes and only a few harmless lizards, In years 
past the moa, that gigantic wingless bird of the ostrich tribe, 
must have been common, but its extinction took place before the 
islands wore visited hy Europeans. These birds still existed, 
however, in great numbers, when the first Maori colonists arriv- 
ed, but they were most stupid and sluggish, and were destroyed. 
wholesale hy sotting the grass or serub on fire, when they would 
quietly allow themselves to bo roasted alive. Tho natives killed 
in this way vast numbers, more than they could use or even 
could find, when the fire spread to great distances. Thus, we 
have here a remarkable instance of the complete extermination 
not of a troo of shrub, but of « bird, by jungle fires, which a3 wo 
shall soo furthor on haye also considerably modified tho flora. 

The museum at Christchurch should be visited, as it contains 
‘one of the most complete collection of moas in the world, 

Pigs were first introduced by Capt. Cook, and are now wild 
in most parts of the colony, so that pig-hunting with dogs has 
become ono of the institutions of the country. .Sinee then all 
kinds of domestic animals have been imported, and all have 
thriven woll, amongst othors, unfortunately, the rabbit, which 
hus olas incroased but too rapidly and is becoming a serious post. 
Now Youland is better off for birds, there being 133 species 
peculiar to the colony, many of them water-fowl. Perhaps tho 
most romarkable of all is tho ‘kea,’ a species of parrot, which, 
sinco the introduction of shoop has developed a new instinct, 
giving up its vegetarianism, for the pleasure of killing those 

lefenceless animals by the score and fensting on their kidney 
fat, This interesting but annoying instinct has indueod some of 
the run-holders to put a price of 2s, 6d. on each ken’s head. 

Domestic birds have been introduced in large numbers, as also 
gamo birds, such as phonsante, partridges, quail and grouse, 
whilst sparrows and larks are now the commonest birds in the 
country. 

With regard to the Flora, Dr. Hooker remarks as follows :— 

“The rapidity with which Enropean weeds, and ospecially the sn~ 
nuals of cultivated ground aro being introduced into and disseminated 
throughout New Zealand is « matter of surpriso to all observers, and 


550 THNRR MONTHS’ PRIVILEGE LRAVE TO NEW ZRALAND: 


not only to professed naturalists. It is a point of very great signifi- 
‘cance in roforonce to all inquiries relating to their superior powers of 
propagating and establishiug themselves which the plants and animals 
‘of some countries display, as contrasted with those of others; and 
when, as in tho case of New Zenland, the result is the actual displace- 
mont and possible extinction of a portion of the native flora by the 
introduced, the fact may well arouse the interest of the most listless 
colonist,” 

Amongst such naturalized plants might bo mentionod nu- 
morous Crucifere, Caryophyllacee and Graminee ; the gorse, 
clovors and vetehes ; sweet-briar and the dog-rose ; the ducr} 
the daisy, groundsel and dandelion ; the pimpernel ; the plan- 
tain, and finally docks and nettlos, At the time of my visit, tho 
gorso was in full bloom, forming ono of the most conspicuous 
abjacts in the landscape, and being particularly abundant in 
the Canterbury plains, where it is used almost universally for 
hodging purposes. 

"The inuligenons flora is essentially an insular one of ancient 
origin, tho Cryptogams far out-numbering the Phanerogams, 
and Now Zonland pe bo regarded as tho botanical region of 
forns, which are represented by about 180 species, nearly one- 
third’ being peculinr to tho colony, including many beaatiful 
troe-ferns with trunks from 10 to 40 feet high. The common 
bracken (Pieris azuilina) covers hill-side after hill-side, and is 
thus vory characteristic of Now Zealand scenery. Tho rhizomes 
of the variety ‘esculenta’ wore formerly roasted and eaten by 
the natives. . 

‘The Lycopods aro tho largest in the world, and the most 
closely alliod to the fossil Lycopods of the coal period, of any 
existing plants, Indeod the flora vividly rocalls somo old geo- 
logical period, and the analogy is rendored moro real by tho, 
in many places, sluggish streams, the numerons marshes and 
the great abundance of mosses and iichens which thrive so well 
in tho moist temperate clnnate, covoring every Tock, stone, tree 
and fence, Open peaty valleys are also not uncommon, and on 
Stewart’s Island in many instances the duramen of old trees is 
said to be converted into peat, whilst the allurnum is still dis- 
charging its functions, Still more striking is the fact of the denso 
lower leaves on the stem of Raoulia goyent becoming changed into 
peat, whilst the upper ones are performing their usual duties. 

‘Thero aro about 1,000 flowering plants, of which two-thirds 
are peculiar to tho islands, one-fifth are Australian, and one- 
tenth American plants. Ono of tho most curious points about 
tho flora is the paucity of leguminous plants. The Leguminosae 
abound in Australia, especially the Acucius, but this order is 
loss developed in New Zealand than in any other part of the 
world, and the genera aro often most peculiar, e. g., Carmickalia, 
usally leafless shrubs with small pods, the valves oponing at 
the tip only : this is the native broom of the settlers. 
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The genus Pittosporum, two or throe species of which ocenr 
in the sub-tropical forests along the base of the Himalayas, is 
here represonted by a dozen species. Amongst other genera or 
species common to the two localities mentioned are— 

Dodoncea viscosa, Coriaria, Rubus, Panazx, Loranthue, Myrsine, 
Olea, Cuscuta, Veronica, Vitew, Tetranthera. 

Tho Coriaria ruscifotia is vory similar in appearance to tho 
common Indian shrub C, nepalensis. The genus Rubua is re- 
presented hy a single species, FR. australis, a lofty climber, armed 
with scattored prickles, and called by the sottlers the ‘bush law= 
yor,’ boenuse they invariably suffor from too close on acquaint 
ance with it. . 

Tho genus Panaz is intoresting from the fact that in many 
species the leaves are di-or tri-morphic, Mr. Kirk thus describes 

. oransifolium in the Transactions of the New Zealand Iusti« 
tute — 


“A amall dicecions tree 20—95 feat high; leaves di- or tri-mor= 
phio; on young plants up to 15 feet high, simple, linear, rigid, co- 
riaeeous, 12—80 inches long, spreading or drooping so that the 
under surfaco forms an acute angle with the stem, remotely or sinu- 
ately toothed, narrowed into a short, stout petiole, parplish below, 
brownish-groon above, with more or los irregular palo blotches; 
abruptly passing into tri-foliolato leaves, of which the petioles are 
about inches, and leaflota 8—6 inchea, ultimately suceeded by the 
mature unifoliolate state, the loaf beng lanceolate, oblanceolate or 
obovate and 3—7 inches long. Tho benofit which the plant derives 
from these changes does not appear to be known or even to have 
been discussed.” 

New Zenland possossos three genera of Loranthacee comprising 
nino or ten species, and Mr. Kirk gives an interesting instanca 
of double parasitism in the case of Tupela antarctica growing 
on Loranthus decuseatus, which derived its nourishment from 
a beech tree (Fagus solandri). The portions of the supporting 
branch of the Loranthus boyond the point of attachment of the 
Tupeia wore usually dead or dying, showing that the latter had 
absorbed a large quantity of the juices necessery for the full sup- 
ply of the foster parasite, 

Tho order Myrsinee represented by the genus Myrsine, ad- 
vances much farthor south in theso islands than in any other 
Iongitnde. There are threo species of Olea all with apctalous 
flowers. Tho genns Veronica forme » more conspicuous feature 
of the vogetation here than in any othor country, both from the 
number, heauty and ubiquity of the species, from so many form- 
ing large bushes and from their romarkable forms. Hooker 
enumerates no less than 40 species. 

Tho order Verbenacecr is represented by four species, the most 
imporiant being the puriri Cites littoralis), its wood being in 
great demand, being extremely hard and almost indostructiblo 
under water. ‘Thero is only a single Tetranthera, T. caliearis, 
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and this is confined to the North Island, The tropical orders 
Moliacewe und Anacardiacea have also only a species apiece, 
iosyien spectabile and Corynocarpus levigata. 

‘ore aro scarcely 20 species of Myrtacem, and the large and 
important genus Eucalyptas, sv chucacteristic of Australia, is 
entirely absent, ‘The paucity of apecioe is, however, compensated 
for by the extromo abundaneo of one of them, viz., Leptoxper~ 
mum scoparium, the ten-tree of the setilors, 80 called because 
tho leaves have been usod as tea in Tasmania and Australia ; in 
fact, the manuka scrub, if we adopt the Maori name, is typical 
of Now Zealand scenery. This spocies is remarkably prolific, 
seeding ata vory carly age, and occurring either as a small bush 
‘on poor soils and on low-lying badly-drainod ground, or as a 
small tree 10-40 feet high on hill-sides and on good well-drained 
soils ; in fact, the condition of the manuka scrub often guidos 
tho settler as to the quality of the land he is about to take up. 
Another prominent myrtaceous plant is the rata, which acts the 
part of the Indian peopul, killing the tree it embraces. 

There aro two specivs of fuchsia, which genus is found no- 
where elso in the old world. ‘They appear often to form a na- 
tural protective belt against fire around forests of rima and 
other inflammable conifers, and the Conservator thinks of uti- 
izing this property in the formation of permanent fire-lines. 

‘Pho largo order Hubiacew, which in the north temperate zone 
contains only herbaceous species, is here represented by numer 
ous shrubby forms belonging to the genus Coprosma, which is 
especially characteristic of New Zealand ; all the species ara 
diacious with very small flowors and oxsorted anthers. 

Shrubby Composite aro proity common, the genus Olearia 
boing largoly doveloped both here and in Australia. Jaculia ex- 
imia is a most singular plani, forming on the mountains large 
woolly balls 2 feet high, the whole plant being enveloped in 
tho soft yelvety, white tomentum. These plants are called ‘ve~ 

table sheep,’ and an old sottler delights to take in a new arrival 
$y poimting to a lot of these plants on a hill-side and asking tbo 
‘uninitiated one to “fotch down them ere flock of sheep.” 

‘Pisonia umbellifera, a shrub belonging to the Nyctaginer, is 
raimarkablo for its visoid pericarps, tho viscid substance acting 
Gt is said like hird-limo, so that small birds, such a3 Silver-cyes 
(Zosteropa), sometimes get glued on by their wings, 

‘Most of the Conifer are important forest trees, and will bo 
montioned Inter on 3 the apecios of Phyllocladus, ot cclery-loaved 

nes, aro of special interest to tho botanist from thoir singular 
folinceons appondages often rosembling ferns ; thus P. tricfloma- 
noidea, a handsome treo 70 foot high, derives its specific namo 
from the resemblance of its leaves to that of species of Tricho- 
manes. 

‘There aro several characteristic liliacoous plants. Cordyline 
(or Dracena) the paln-lily, is a conspicuous foature in nearly 
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every New Zealand scene ; it is the well-known cabbage palm 
of the settlers, Tho large grass-like astelias aro common epi- 
phytes on the branches of forest trees, and without them the 
ensemble’ of many 1 New Zealand forest would be incomplete. 
The New Zonland flax (Phormium tenaz) belongs toa genus und 
only, elsewhere, in Norfolk Island, ‘The extraction of tho fibro, 
which is largely used for rope-making, has given riso to an import= 
ant industry, and the annual value of the exports of phormium, 
as the fibre is called in commerce, amounts to about £35,000. 

Thera is only one indigenous palm, Areca sapida, called Nikau 
(worthless) by the Maoris, beeause whon they first saw it the 
Cork te tora oommen trea of thoir native lan, probably 4. 
Baveri, whose young inflorescence they were fond of eating, 
and bitter was their disappointment when they found nothing 
edible in the Now Zealand spocioa. 

Do sum up; the plants which help moro than any others to 
give a peculiar character to New Zealand scenery in the open 
country are the bracken, covering mile after mile,of undulating 
hills, the cabhage palm scattered here and there amongst the 
ferns, being particularly common near streams, and the Now 
Zealand fax, which is most abundant in marshes, along the 
Yanks of rivers and in damp ravines. 

Tho forests are different from any other forests in the world, 
rivalling those of Burma in their density, but containing scarce 
ly aliving thing, the more or less complete absence of birds 
and animals being almost appalling to one accustomed to an 
Indian jungle, There are over 100 indigenous forest trees, 
the more important being the kauri pine CDammara australis), 
the totara (Podocarpus Totara), the matai or black pine (P. 
spicata), tho kahikatea or white pine (P. daerydioides), the rimu 
or red pine (DD. cupressinum), and the tanckuha (Phyllocladus 
trichomanoidea) all conifers ; the puriri (Vitex littoralia), hinaw 
(Eleocarpus dentatus), rata (Metrosideroa ap.), rewarewa (Knight- 
ta encelea), and four species of beech. 

The totara is the most dnrablo af all, and is greatly valued for 
piles, as it rosists tho ravages of the ‘teredo navalis” better than 
other timbers, The rimu is a beautiful wood, very suitable for 
farniture, but rather difficult to work, which makes it expensive. 
‘The puriti is extensively used for posts and rails, and of Iate for 
railway sleepers. But what first drow to New Zealand tho notice 
of European traders was tho snpply of excellent spars to be got 
from the kauri forests of Auckland, Even now no New Zea- 
Jand wood is of such general use for all kinds of work from ship- 
building to cabinet-making. For the last named purposo a 
peculiar mottled varioty, capable of taking a high polish, is in 
particular request, a single treo of this variety having realized 
as much as £500 for the 22,000 fest of timber it contained. 
The southern limit of this pine is latitude 37° 80’, 50 that to 
Auckland Lelongs the whote supply. Unfortunalely the extra- 
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vagant mato at which the kauri forests are being despoiled of 
their timber, points to the probability of this noble troe becom= 
ing as extinct as the moa, unless Government intervenes effec 
tively, which they at Inst'seem inlined to do. At some former 
period the kauri must have covered enormous tracts of country 
now donuded of all vegetation except poor fern and manuka 
serub, ‘Thoso tracks, notorious for their sterility, aro now indi 
ented by large deposits of a fine resin resembling amber, the 
export of which, valued at £340,000 annually, forms no incon 
siderable part of Auckland's commerce, ‘The supply is not likely 
to fail for sometime, as it is now found thut the gum lies in 
many cases at a considerable depth, and is indeed mingled with 
the strata of tertiary coal which abounds in the provinee. The 
largest kauri tree is’said to be that in the valloy of the Thames ; 
it monsnres 46 fect in girth, 130 feet in height, and its lowest 
branch is 60 feet from the ground. 

‘The area under forest is more than one-fourth of the total 
area of the cqlony, but the forest lands are ireegularly distri 
Inted, the greatest, bulk being found in Anckland, Wellington 
and Westlund, whilst a large portion of the hot-lake district, 
and the Canterbury plains are treeless. ‘The area of forest 
reserves in 1884 was 594,051 acres, and of plantations 27,075 
acres, of which 25,000 acres were in Canterbury. ‘There aro 
about 200 saw-mills in the colony, employing abont 5,000 hands, 
and turning out more than 200 million superficial feet of sawn 
timber annually. A very large proportion of forests in. the 
North Island i aiillin the hands of the Maoris. Tn Auckland 
the most important tree is kauri ; in Southland and Wostland, 
rimu ; in Tawke’s Bay, totara, and in Taranaki, tawa. 

The forests have hitherto heen worked on no principle what- 
over, but simply a mines, and the reckless waste and dostruc 
tion’ which has thus been cansed is simply appalling. As a 
consequence, it is calculated that with the [present system, or 
rather want of system, the kauri will be practically worked out 
within 15 years, and that the supply of tolara in'tho Hawke's 
Bay district will eome to. an end even before that period has 
expired, Tho forest practically disappenrs over the areas worked 
by the saw-mills, as no precaution is taken to preserve it, after 
all the valuablo fimbor has boon extracted 5 indeed it is usually 
Durnt, and tho fire, fed by the débris from the recent fellings, 
and by the inflammable nature of most of the conifers, generally 
makes a clean sweep of the entire arboreal vegetation. Mr. 
Kirk states that in Southland the total area of forest land 
granted for saw-mill leases during the three years ending the 
BOth September, 1885, was 5,901 acres, so that, including mills 
on privato land, over 2,000 acres of forest are denuded yearly 
in this provinee alone. The forests aro often leased at very 
low rates, and in Canterbury good timber land has been sold 
for the inadequate sum of £2 "per acre. 
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As an example of the wanton destruction which is poing. on, 
Mr. Kirk ipealing of the forests on the banks of. Lake Waka- 
tipu says—' Licenses to cut fre-wood amongst the amall shrub- 
by growth have been granted and acted upon without the slight- 
est supervision having been exercised. 

{As soon as the firewood has beon removed, a lighted match is 
applied to the mass of tops and spray not deemed of sulficiont valine 
to defray the cost of removal; the monntain-slopo is quickly lighted 
np with a bright blaze, and ang renewal of the natural growth is 
rendered next to impossible; charred ateins of palm-lilies (Cordyline), 
rata, beech and other small troea aro all that remain to tell of the 
lnxuriant vegetation which once clothed tho slopes. The ashes, how- 
ever, facilitate a luxnriant. growth of groundsel, thistles, prripiri, and 
other weeds, diversified anly hy seatterad bnsher of bush-lawyer, and 
gimilar unwelcome growths, ‘The transformation is now complete, the 
grace and beauty of nature ara replaced by rugged untidiness, and one 
‘of the most attractive features of the avene destroyed for ever.” 

Tn tho kauri forests largo quantities of timbar ara yearly 
destroyed by fires caused by kauri-gum diggers. I myself suw 
two or threo examples of such fires, and although accustomal to 
fires in Indian jungles, [ had never seen anything approaching 
the devastation caused in these instances, 

No trees seemed to escapo, but all to bo killed outright from 
the sapling to the giant over 20 fect in girth. This oxcossive 
virulence is doubtless due to tho quantity of resin in tho kauri 
itself and in the ground at its roots, which makes it very 
difficult to put outa fire onca thoronghly kindled. There can 
be no doubt but that the present condition of the vast areas 
covered with bracken and manuka serub is due to fires, the fern 
being able to hold its own, and to spread on account of its 
rhizomes, and the manuka from the protection its seed obtains, 
enclosed within the hard stony pericurp 3 indeed, settlors told 
me that manula seedlings come up like grasa after a bnsh fire. 

‘The yield por acre in most of the New Zealand forests is very 
large ; thus, in Westland is estimated at 40,000 superficial 
foet for red and white pine, whilst near Lake Branner several 
neres gave over 80,000 fect. Owing to the kanri occurring in 

tehes, in mixed forests, the average quantity per acre over 
[irae areas is probably only 15,000 superficial feet, although in 
some parts it would run as high as 120,000. 

Mr. Kirk’s remarks in his report on the forests concerning 
the timber industry in Anckland are sufficiently interesting to 
justify their being quoted ‘in extenso. He says—The total 
‘value of timber exported from Auckland is returned at £135,952, 
or moro than five times as much as all the rest of the colony put 
together. 

«Tho large dimensions of the kauri increase the cost of bringing 
timber to the mill; and in many cases the difficulty is further in- 
ereased by the broken character of the forest, which renders the con- 
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struction of tramways almost impossible, so that, speaking in general 
terms, tramways, invariably used in the south, are raro in the north, 
The mill is usually erected on the banks of a creek or navigablo river, 
to that the loge may be floated down, If the trees are growing on 
the banks of a siream, they aro felled, cross-cut into suitable lengths, 
and the logs rolled into the water, When growing at some distance 
from water it is necossary to conatruct “rolling roads ;” these are 
broad tracks from 80 feet to 40 fest wide, in which every advantage 
is taken of the natural incline of the surface, and from which all trees 
have to be removed, tho stumps cut level with the surface, inequalities 
roughly levelled, and large holes filled up, ‘The loga are forced alony 
these roads by '* timber-jacks” until they reach tho water, In this 
way the logs are moved with grost ease; the buehmen exhibit a 
great amount of dexterity in their work, and move the largest logs 
with a speod which surprises any one who witnesses it for the Bret 
time. In no other part of the colony is the jack used for moving 
timber to any extent—in fact, ita use is but rarely required on account 
of tho smaller dimensions of the loge—but I never saw it used with 
equal dexterity, or with a greater amouut of intelligence in England. 
If the oreck contains water of sufficient depth to float the logs, they 
are simply rafted to the booms at the mill, to be converted as fest as 
required, It often ocenrs that tho creeks are too shallow to float the 
Joga, so that they must either be conveyed by a tramway to the mill 
or to deep water, or must wait nntil a fresh orenra in tha etream, nn- 
loss driven by water stored at high lovele by means of dawns, The 
construction of these dame often involves a considerable amount of 
hoary work and a serious outlay; in some eases side dams are neces 
sary to collect additional water in tho small tributary creeke in ordet 
to procure a sufficient volume.” 


‘The best way for the traveller to see a kauri pine forest, is 
for him to go by rail from Auckland to Helensville, which is 
reached in rather less than three hours, and there to hire a horse 
and ride seven miles in the Rridge Hotdl, Kankapakaps, the 
owners of which are two brothers, who are also employed in 
working out kauri from an adjacent forest, They were rough 
but kind, and putting me on a waler mount showed me all 
over their forests, and a finer sight a forester need never wish 
to see, The tall kauri pine with its branches and trunk covered 
with mosses and lichens gave a tomperate, not to say arctic, a; 
arance to the upper stage of the forest, whilst below, the tree- 
ferns and the areca palm reminded one of the tropies. A few 
ordinary pines were occasionally intermixed, especially kahika~ 
tea and rimn, whilst rewarewa and tawa also occurred sparingly. 
The kauri appears to be a slow-growing tree, and on the section 
of the trunk of one recently felled, which had a diameter of 3 
feot 6 inches, including 3 inches of sapwood, I counted no less 
than 256 rings. The two brothers showed me a rough but most. 
effective tramway made of kauri sleepers which would last about 
10 years. The tram-cars were very strongly built, with wheols 
6 inches wide running on the sleepers without a rail or groove, 
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and the axle of the wheels was so arranged, that it could shift 
up and down following the unevenness of the road, a key right 
through haying been found to be a mistake, Logs from 70 to 
80 fect long and from 20 to 30 tons in weight could be errried 
on a couplo of trams, the logs resting on iron bolsters, and boing 
kept in position by a chain and an union serew. Full particu- 
lars concerning the construction of this tramway would, I have 
no doubt, bo willing supplied by Messrs. Jagger and Parker, 
Timber Merchants, Auckland, New Zealand, 

Drifting sands similar to the dunes of Gascony are common 
along paris of the const, as the Waikato Heads and the Kaipari 
sand-hills, and although Mr. Kirk made suggestions as long ago 
as 1878, for arresting the process of destruction going on in sb 
many localities, by planting operations, it is believed that little 
or nothing has beon done in the matter up to date, The mag- 
nitude of the evil to be remedied is admitted by all who have 
paid the slightest attention to the subject. In several localities 
tho natives are compelled, year by year, to abandon their culti- 
vation as the sand-wave advances, and settlers are helpless wit- 
nesses of the invasion of their paddocks by the same cause. 
Fences, large trees and patches of bush, have been overwhelm 
ed within the memory of settlers of comparatively recent stand- 
ing. 

Té is pleasing to note, however, that Government aro at last 
awakening to the importance of an industry, whose exports 
amount to halfa million yearly including gum, in addition to the 
enormous local constimption of timber. In September 1885 
an Act wag passed to provide for the reservation of State Forests 
in New Zealand and for the control and management thereof, 
This Act empowers the Governor in Council to set apart land for 
State Forests and to make regulations for such forests on the 
following subjects amongst others :—(1), Duties of forest officers 
and subordinates ; (2), Prevention of destruction of growing tim- 
ber ; (8), Torms of forest licenses ; (4), Protection of foresia 
against fire ; (5), Construction and use of railways, tramways 
and other roads in the forest. The Governor in Council ma 
impose reasonable penalties not excseding £50 for any one of 
fence, the penalty imposed being recoverable hy a civil suit. 
Clause 26 of the Act is rather instructive, as, doubtless owing 
to the difficulty in proving forest offences, the burden of proof 
is thrown on tho accused. It reads as follows :-— 

Any person found within any State forest, or on any road in its 
vicinity, and baving in hie possession any tree or part of a tree, who, 
on being theretnto required by any Conservator of forests or other 
officer under this Act, or by any person having a right to cut wood 
on any such forest or part thereof, or by any one acting on behalf of 
such person, refuses to give a satisfactory account of the manner in 
mhich he became possessed of any such tree or part of a tree may be 
taken by the party interrogating him before any Justice of the Peace, 
and if such pergon does not aatisly the Justice that he came lawfully 
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by the said tree or part of a troe, ho shall on conviction by euch Jus= 
tice forfeit and pay orer and above the valuo of such tree or part of a 
tree so found any sum not exceeding £5." 

A similar maximum of fine in the following cuse seems to be 
very inadequate :-— 

« Any person marking any timber with any brand not belonging to 
him, or branding any timber belonging to any other person with any 
brand other than the brand of the owner thereof, shall be guilty of an 
offence, and shall bo liable to a penalty not exceeding £5 for every 
such offence.” 

It is doubéfal whether any person would be deterred from 
committing such an offence, by this ridiculously low penulty, as 
a single log would often he worth more than tho maximum fine, 
In the Indian Act such an offence is punishable with two years 
imprisonment as well as fine. The punishments in the New 
Zoaland Act are all remarkably light, imprisonment not being 
mentioned, and perhaps the only punishment which may be 
regnrded 28 heavy is the poundage foo charged on cattle whieh 
have trespassed in a forest reserve. ‘The feo is 5a. per head for 
any kind of animal, there being no graduated scale as in our 
Tnilian Act. 

The first result of the Act was the appointment of Mr. Kirk 
as Chief Conservator in December 1885, and reports on the 
present state of the forests, and on bark and secondary forest 

ounce have been submitted by him to the Assembly, whilst ho 
is engaged in preparing a popular descriptive work on tho tim- 
ber-irees of the colony, under the title of “The Forest Flora of 
New Zealand.” 

It is proposed to organise a combined School of Forestry, 
Pomology, and Agriculture at Whangarei ; Pomology being 
included, as fruit-cuiture is fast becoming one of the most ime 
Portant industries of the colony, whilst tho fruit trees are par 
cularly livhle to disease. ‘The organisation proposed by Mr. 
Kirk is as follow. 


1, Tue Stare.—Teacnixa, A General Manager, who should 
have sole charge of tho institution, subject in all respects to the 
approval of the Commissioner of Forests, and should be held responsi- 
ble for the maintenance of discipline and the efficient warking of the 
school. He must be thoroughly acquainted with the theory and 
practice of agriculture, and bo able to lecture on the subject, Hoe 
should have had experience in the management of a teaching-staff and 
in the control of students. 

#2, Biological Lecturer—The biological lecturer must have a 
theoretienl and practical knowledge of botany and zoology, with a 
detailed knowledge of ordinary forost- and fruit-trees, agrienltnral 
plants, especially of grasses and forage-plante, both Native and intro~ 
duced, It would be an additional advantage for him to pose: 
knowledge of the diseases of plants, whether constitutional or paraciti 
more especially those of a fungoid character, and with the ch 
external and internal parasites of farm-animels. He would be 
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quired to take charge of the biological laboratory and musenm, also 
of a portion of tie experimental grounds, and to carry out such 
experiments as may from time to time be deemed advisable, 

“3, The Chemical Lecturer must be well acquainted with inorganic 
and organic chemistry, more especially as applied to the products of 
the forest, the orchard, and the farm. He will be required to lecture 
on chemistry and physics ; to take charge of the ebensical laboratory, 
and carry out such inquiries and experiments as may be required, 

“4. ‘The Leoturen on Forestry and Pomology must be acquainted 
with the theory and practice of these branches, and competent to 
give directions to the forester. Tle should take charge of the planta- 
tions and orchard, also the larger portion of the nurseries and experi- 
mental grounds. 

“5, ‘The Mathematical Lecturer will be required to teach geometry 
and trigonometry as applied to laud-surveying ; levelling, mechanics, 
and hydrostatics ; also book-keeping for the forest, farm, and orchard, 
‘The practice of surveying and levelling must be taught in the field, 

“A Porter, whose businoss it should be to keep the lectare-hall, 
olsss-rooms, Jaboratories, library, lecturer's room, and offices in pro- 
per order, and to light fires, lamps, &. 

“Tap Srsre—Tae Prantation, Onctarn, anp Farw.—A Gar- 
dener and Forester who must nlso be well acquainted with fruit-grow- 
ing. He must bo capable of carrying out experiments and instructing 
students in the plantations and orchards. 

“A Dairyman to take charge of the dairy and the general supervi- 
sion of the stock. 

‘When the School ie well under way it mght be found practicable 
to give a limited emount of instruction in earpentry and smith’s work 
a8 applied to farm and forest purposes. 

“Rovas SraTEMENT OF ACCOMMODATION REQUIRED IN THE ScHOOL- 
puicpinas, Hovaxs ron Leetvarus, &0o.—Residence for Maneger 
(eight rooms); day-rooms and dormitories for resident students, 
dining-hall for students, kitchen, lecture-hall, two class-rooms, biolo- 
gical laboratory and mnseum, chemical laboratory, reading-room and 
Tibvary, manager's office, lecturer’s room, porters room, &e.; two 
houses for lecturers (six rooms), two houses for lecturers (five rooms), 
three cottages—for forester, farm-manager, and dairyman (one six 
rooms, two five rooms), garden-shed, tool-house, and packing-room. 
Lbelieve the above might be erected for £4,000; but it is desirable 
that a professional estimate should be obtained, 

« Parm-noieprnes, &¢.—Stabling for horses, milking-shed, cattle. 
ards, &c., piggerics, implement-shed, dairy and cheese-room, super- 
intendent’s office and seed-room, granary. 

“Tn compliance with the suggestion of the Commissioner of State 
Forests, the aslaries for lecturers on forestry and on mathematics are 
omitted in the following estimate for the first yesr, their work boing: 
discharged by the biological and chemical lecturora respectively ; 
‘Manager, with house and profit on board of students, £500 ; biological 
lecturer, with house, to lectnre also on forestry and frnit-culturo, 
£300 ; chemical lecturer, with honse, to lecture also on mathematics, 
£250; forester and gardener, with house, £125; dairyman, £100 ; 
porter, £80; total, £1,985. ' The salaries of tho lecturer aro too low 
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for properly-qualified men; bnt this point will bo referred to else~ 
where, It is assumed that @ superintendent of farm-labour may be 
dispensed with for the first year.” 

‘The following remarks show thal it is not intended to pamper 
the student by too much attention, thus rendering him discon- 
tended with his future rough life :— 

“The annual eost of maintenance will be greatly increased if it be 
determined to provide the students with any great amount of luxury. 
In mg opinion each sindent should be required to keep his bed-room 
and atudy in proper order, to clean his own boots, to wait at table in 
due corso, and discharge other duties of a kindred nature. Diseip- 
Tine of this kind would involve no reat hardship, and would foster a 
hoalthy spirit of self-help. Settlers of restricted moans entertain the 
ides that the amount of attention sometimes paid to students at agri- 
cultural schools tends to render them dis ied with their homes, 
and unfits them for the plain homeliness of a-ettler's life, Any course 
tending to produco this feeling should be avoided as far as possible, 
Ifa large staff of waiters and attendants has to be maintained the fe 
raat of necessity be high, which, woul provent straggling settles 
from taking advantage of the facilities afforded by the school. Tf, on 
‘tho other hand, the students are required to wait upon themselves, a8 
the majority would have to do in their own homes, the fees need not 
be highor than would be sufficient to cover the cost of board, the 
student's labonr being considered to some extent an equivalent for the 
cost of teaching and the use of apparatus.” 

It is much to be regretied that with all these woll-moaning 
efforts to preserve their forests, the colonists have no one who 
really understands what forestry is, or how extensive forest areas 
should be managed. ‘The only idea, which is essentially that of 
a nurseryman, appeats to be to cut down so many acres of in- 
digenous forest every year, and to replant the worked out area 
with introduced species, such as eucalypts and wattles. It also 
seems to he thought that any one can lecturé on forostry, thus 
£300 a year is to be provided for a biological lecturer who is 
also to lecture on forestry and fruit-culture, but whero such a 
highly-qualified gentleman is to bo obtained for the pay, is not 
apparent, It is not clear how forestry ean be started ona sound 
basis, unless the colony first of all obtains the services of some 
one who has been trained in tho principles of forestry as taught 
an the continent of Europe, or at the newly-organized Forest, 
School at Cooper’s Hill, and it would be a step in tho right di- 
rection if two or three young colonists wore given a training by 
the State at Cooper's Hill, so that in this way tho services of 
trained foresters thoroughly acquainted with the colony would 
be obtained. 


Tau-THA, 
A WADYING GHHTMT 


AAusIHAL 


A WORKING SCHEME, 
Arran perusing with interest, in the “ Forester” for July last, 
the opening remarks of the review of the Madras Forest Admi- 
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nistration Report for 1884-85, I was checked at the third pa, 
by an account of «working scheme for the Coonoor Peak “ Okt 

forest Plantation,” on the Nilgiris, which is there mentioned 
and quoted from. 

In the first plnoo it seems to be quits a mistake to atiribate 
the scheme to Mr. Gass, For it is stated in the report (Appen- 
dix A., Northern Division) that although a scheme was preparod 
in 1883 by Mr. Gass, it was judged expedient the noxt year to 
alter it, and from what follows thut offcer does not appear to be 
responsible in any way for the present scheme, 

n Chapter IIE, under “Working Plans,” the operations of 
the yoar in this plantation aro mentioned, and Appondix A. is 
roferred to as giving “tho revised working schemo.” Appen- 
dix A. must, therefore, be taken as containing the provisions 
for the management of the plantation which the officar in charge 
will have to depend upon for his guidance, 

Tt appears that a final sub-division into blocks and compart- 
‘ments was made in 1884, and that the treatment was to be “high 
forest” from that moment. It is considered probable that a 
60 years’ rotation will suffic, to be divided into six periods 
(‘Ave is presumably a mere slip) of 10 years each } at any 
rate there is to bo a * rotation of 10 years thinnings.” After 
this comes only the description of blocks and compartments be= 
fore the “plan of working for coppica.” And here it, may bo 
obsorved that, as is remarked in, the review, no clear account of 
the standing crop, the fundamental point ina working schemo, 
is given. Still it need not have been assumed in the review 
that it is composed of Acacia Melanoaylon, for from the mention 
of biue-gum when oonsidering the high forest rotation it may 
be inferred that the stock consists fundamentally of that tree, 
and besides only two compartments (aren 10-4 acres) are men- 
tioned as containing acacia. 

To return, Beyond arranging for 10 year poriods and a 

robable 60 years’ rotation, no provision for working has so. fur 
Tas wile, Consequently the ‘ plan of working for coppice’ 
must be part of the scheme for which high forest has been taken 
as tho method of treatment. 

Now como the ‘ general prescriptions” (for coppice rotation), 
the resnits of which require consideration. In the first rotation 
400 trees per acre are to be left as standards. If 600 so much 
the better. Also shelter belts at least three trees thick along the 
edges of compartments and roads. Now it is stated in Mr. 
Hutchins’ report on the measurement of the growth of Austra~ 
lian trees on the Nilgiris that the plantation, or at least 200 acres 
of it, was originally plunted 9° x 9’, and consequently contained 
537 trees por acre (if there were no failures). Suppose, how- 
ever, 450 trees per acre wero left (to leave 600 being impossi- 
ble); tho result is a coppice-felling which is really a thinning 
out of one-sixth of a uniform and perfectly distributed stock. 
‘That is not the common idea of a coppice-folling. 


deo 
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_ But thero are to be shelter helts left, At the lowest compnta- 
tion, taking an average compartment of 5 acres and supposing 
it to be nearly square, the mere helt round the edge, since three 
troos 9 fect apart will take up a breadth of 9 yards, ‘will occupy 
about 1-1 acre, or 22 per cent. out of the five. If this is count- 
ed in and the trees it contnins as part of the 2,250 (at 450 per 
acro) to be left, it will bring the thinning up to about 20 per 
cents but the plantation at the end of the first period will be 
covered by a network of bands 18 yards broad occupying 22 per 
cent. of its area (in reality more, on account of rouds and the 
irregular shapo of the compartments) of trees standing 9” x 9° 
untoacked since they were planted ard of an age equal to ono- 
third of the rotation considered likely to suit for high forest. 

Tn the second rotation the standards aro to be reduced to 300 
and gradually tv 40 or 60 by the end of the sixth period, but 
whether the belt is to be touched or to what extent is not stated. 
No-doubt there will be a fully stocked high forest of big timber 
at the end, but there ovidently exists a fully stocked high 
forest (though not of big timber) already, and so thero will be 
continuously between this and the end of the rotation, 

‘What then is the meaning of these “ coppice rotations” and 
a belt which should protect coppice growing under a fully stocked 
high forest containing only 20 per cent, trees less than the belt 
itself? Fortunately it is mentioned that the achome is liable to 
revision at any time, the contemplated reason which may necessi- 
tate a revision being a possible largely increased demand for fuel, 
in which case a return to simple coppice is felt to be best. But 
why was the method of treatment ever changed ? Tf demand 
for {uel largely increases the reasons for chungo will be financial: 
but in deciding on high forest the same point, with respect to 
timber, is not considered. In fact no reason for adopting tho 
method is given at all, but the argument passes abruptly from 
tho nocessity of changing the original plan on aceount of dam~ 
age by storms, for which tov a good remedy is proposed, vis, re« 
arrangement of the compartments, to the un-motived ‘determi- 
nation’ to change to high forest. 

‘As to the concluding para. of the Appendix its moaning is 
hopelessly obscure, Which are the compartmonts under repro- 
duction every third and sixth years? Whatis the nature of the 
reproduction ? Is the coppice to be thinnad or the standards ? 
‘And how are blanks in a coppice growing under thick and fully 
stocked high forest to be recognized ? 

Ibis possible that this scheme represonts a practical manago- 
mont: to the person who compiled it, buta working scheme ought 
to he rensonably intelligible ut lenst in its broader provisions to 
an outsider. It may bea fair attempt to provide for the manage 
ment of an interesting plantation, and it is hoped that somo ex 

Janation of it will be given in the “ Forester,” butit is a pity the 

‘onsorvator did not consider and revise it hefore giving it his 
sanction by printing it in the annual report. P&P. 
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NURSERIES FOR RUBBER, (FICUS RLASTICA.) 


Sxep-nens should bo prepared whero tho soil is neither too moist 
nor too dry. The ground should be well hoed to the depth of 
2 feet, and the oarth exposed to the sun for a day or two, and 
then hoed again. When tho soil is soft, raised beds should bo 
prepared n good foot above the ordinary level. ‘The beds at the 
Charduar plantation in Dareang were, if rightly remembered, 
40 foot by 3 feet. 

Charcoal should then be powdered fincly and mixed with 
the upper portion of the soil, The whole of the upper surface 
of the bed should be fenced in by reods, suiBeiently igh to keep 
the earth from falling away and carrying seed with it, when 
being watered, &e. 

‘The next step is to build a shade over the beds. ‘The shade 
should be sloping, being 6} feet high on one side and 4} feet on 
the other, the higher side facing the north, for the length of the 
beds should ran cast. and west. ‘This shado should be light and is 
easily constructed, the posts being first fixed with a few purlins, 
and then light frames of thatching grass tied firmly on to them. 
Great care must be taken that this roof does not Icak, and that 
the beds are far enough apart to ensure the drip from neigh- 
bouring roofs against falling into them. 

It is now time to sow the seed. This should never bo done 
with the whole fruit, which should be broken between the hands 
and pressed frequently through a fine sieve. It should then ba 
thrown broadcast over tho prepared beds, with an oxtremel, 
light covering of earth, About fivo seers of seed (not broken) 
‘are nocossary for beds 40 foot by 3feot. ‘The best time to sow is 
early in April, though the sced will germinate no matter when 
gown, It was observed that seedlings wero stronger and gormi+ 
nation more profuse from April’s sowings. 

‘The beds should then be lightly watered for the first few days, 
but not afterwards till germination, unloss it is exceptionally 
dry. After germination, light watering is necessary, which is 
increased as the seedlings grow stronger. 

“When the seedlings begin to look strong, tho shades should bo 
removed, but very gradually indeed, or the young seedlings will 
ho scorched. Tho shades should be moveable, so that they may 
bo replaced during the hottest portion of the day. 

‘On attaining a hoight of two inches, the seedlings are fit for 
pricking out into bods, which should be specially prepared for 
them, but not raised. 'Thoso beds are 2 fect wide, and seodlings 
aro prickud oul 18inches apart in a doublo row, af the Charduar 
plantation, . 

Tho transplanting bods must be kept yery clear of jungle till 
the seedlings are strong enough to keep it down. Thoy requir 
no other care, except that in planting them out again’ on their 
final resting places, the roots should not be injured. Planting 
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out on mounds is advisable ; just when the rains commenca or 
aro about to close being the best time. 

Before germination of sced and immediatoly after it, moss used 
to grow on the seed-beds and do grave damage at Charduar, and 
this was only removed by deep hooing in the ficst instance. 
Innumorable grubs also did immonso harm subsequent to gormi- 
nation, and here the removal of shades and watering with tobacoo 
mixture, &¢., was beneficial. 


Soeur. 


ABYSSINIAN TUBE WELLS IN TARAI FORESTS. 


Tuuz forests of Kastorn Kumaon outside tho hills are noted for 
their extreme unhealthiness, attributable partly to the impurity 
of the surface water, which in the absenco of wells is used for 
drinking purposes. ‘Although one or two masonry wells have 
been sunk in this part of tho Division, the work is rondered 
costly and difficult on account of the absenee of skilled Inbour 
of any description. 

It was, therefore, proposed last year to experiment with one 
of Norton's tuho walls, with n view of both speedily and cheap- 
ly obtaining pure water free from surface impurities, 

The uctual cost of 30 feet of tubing and a pillar pump ne- 
cessary for each well amounted to £3 14s,, but the necessary 
tools for sinking an indefinito number of wells were also pro- 
curd at an outlay of £13 9s, freight, &o., to India came to 
£2 2s,, and thre were the usual rail and agent’s charges. It 
is probable that tho articles now required, viz., piping and pillar 
pumps, can be cheaply procured from the local workshops, and 
Dat Ts, 50 or Rs. 60 would cover the eost of each well sunk 
to a depth not greater than 30 or 40 feet. 

Employing four coolies in the exporimental sinking, water 
was reached at 20 feot in a bed of very fine sand. This speedily 
choked up both tubes and pump, and all the tabes had to be with- 
drawn. Aftor substituting a gauze covered borer for the one 
with large porforations the tubes were again sunk to 80 feot, but 
hore the water-bearing soil had been passed. The tubes were 
then raised 5 feot, and a continuous flow of good water followed 
the application of the pump. All that remained was to embed 
the buse of the pump in masonry. 

Tn spite of various contretemps duo to inexperience, the 
work was completed in one day; in other ciroumstances, a fow 
hours should be sufficient. 

The system is recommended to Forest officors stationed in 
districts where water is scarce or bad, and where the subsoil is 
freo from large boulders or rock. 
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. If wnter when reached doos not riso to within 26 foot from 
the surfaca the well must, however, be fitted with a force pump, 
which will make the work more expensive. 


&. Earpiey Witmer. 


BAMBOO FORKING. 


T spn a para, going the round about a bamboo having bifur- 
cated, ar as there ‘appears to be no attempt at explanation how 
the phenomena is eaused, I send you the following. 

Some 14 years ago, while clearing a path, I camo across a 
blossom of the kugra (Saccharum spontanum) that forked equal- 
ly, and carried two spikes of blossom, the conversation turned 
on “sports,” or freaks of nature, and one man said there was 
a forked bamboo in the village. 

This I sent for and found it was trno, ‘Tho total Iength was 
about 0 foet, and the fork was some 10 fect up, and each bam- 
boo was oqutl in size, and after forking grow as usual, except 
that the nodes hegan closer together at first, (as whon growing 
from tho grounl,) and beoume moro distant gradually as per 
sketch, 


The independent explanation offered by two men was to the 
same effect, i.e. that while growing, the apex of the bamboo 
(within the shenths) had boon pieroed hy ono of tho bamboo 
Bugs, so common, and that it had injured the centre of axis 
only and the sidev grow up, and each formed a distinct axis 

ence. 


Sinsacar, 8. E. Prat. 
12th September, 1s80.} 


JARDINAGE. 


Ir has boen suggested that tho method of exploitation known 
as jardinage is tho most generally applieahlo to our forests in 
India, This method entails tho felling of trees scattered over 
the whole forest, tho entire area being in this way worked over, 
either every year, or in a very limited number of years. The 
whole forest is continually under regeneration and contains 
growth of all ages. 
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Tho question I wish to ask is whether a working plan, hased on 
this method, can arrange for grazing, and if so, how ? Of course 
the amount of damage done by grazing depends much on the 
kind of forest, its situation, &e. In a puro, or nearly pure, sil 
forest, for instance, worked on the jardinage method, in which 
tho grazing is very light and there is plenty of other food for the 
cattle, the daroags dono would be less than in the eases of some 
other forests, such ag our hill-forests of oaks, maplos, &e., but 
the guostion of damage is merely one of degree. 

‘ould some of your readers kindly give me advice, und tell 
me whethor for a forest in which grazing has to bo allowed it is 
possible to apply tho jardinage method, and if so, how ? 

If I am right in believing, grazing to be incompatible with 
the application of this mothod, it seems to mo that we cannot 
aidopt this method for tho generality of our forests, 


9th November, 1886. E. G. Onesrer, 


Ot Nancy mon should know that the first part of Rense’s 
Cours d'aménagoment is now lithographed, and obtainable from 
the Agent Oomptuble ut the Reole Forestidre on_poymont of 5°50 
francs, I think it is good, and woll worth buying, 


F, B. 


